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A New Link in the Chain. 


Sufficient stress is rarely laid upon the valuable 
results that may ensue from mutual discussion 
hetween people whose interests are distinct and 
separate yet closely related at some one point. 
The condition at present prevailing, in which 
founders and engineers, whose interests are so 
intimately dovetailed, seldom if ever confer 
publicly, is as if retailers and customers were 
to discuss their respective problems in complete 
isolation, 

The value of this kind of link discussion is 
coming to be more and more widely recognised, 
and the result is to be seen in the growth of 


what may be called vertical conferences as dis- 
tinct from the regulation type of horizontal 


conference, 

An interesting example was afforded not very 
long ago by a discussion on Patents. The occa- 
sion the conference of the Association of 
Special Libraries and Information Bureaux, held 
at Trinity College, Cambridge, and the persons 
concerned in this particular discussion were all 
experts vitally concerned with patents, but repre- 
sentative of a wide variety of interests. The 
instance is an especially valuable one because the 
case of the industrial man and the patent agent 
is at least as good as that of the engineer and 
the tounder when the value of mutual discussion 
is under consideration. There is an Institute of 
Chartered Patent Agents, which issues its own 
proceedings, but the average man knows even less 
of the work of this body than he knows of the 
work of the engineering and metallurgical insti- 


was 


tutions. For points are constantly cropping up on 
which those engaged in industry would like 


enlightenment from the patent experts, although 
they do not necessarily fall within the scope of 
formal consultation with a patent agent. 

Obviously the advantages of such discussion, 
if it is to be cordially supported, would need to 
be mutual, but in the present case we believe this 
most certainly to be so. For the peculiar training 
and experience of the patent agent enables him 
to broaden himself by every contact with indus- 
trial men. The same would apply to the numerous 
officers engaged at the Patent Office. 

The conference in question dealt with patent 
classification, and of all forms of classification 
surely this is the most difficult. The ebullitions 
of the inventor's fancy are so varied and curious 
that no predetermined scheme can provide for all 
contingencies. British patents at present are 
grouped in 271 classes, but any man interested 
in patents is lucky if he finds his requirements 
clearly covered by any one of these groups, or, 
conversely, fails to find in his own group a mass 
of irrelevant material. That the divisions of 
technical responsibility in industry are not co- 
extensive with their own classification is hardly 
the fault of the Patent Office, which may fairly 
be regarded as one of the most approachable and 
effective of the Government Departments in 
London with which the average industrial man is 
likely to come in contact. 


On this oceasion both the Patent Office librarian 
and a former assistant controller contributed state- 
ments, and statements were also obtained from 
the German and the United States Patent Offices. 


The value of the resulting discussion was such 
as to surprise even the professional experts who 
took part. Here at least is one practical example 
of the new type of discussion, that serves as a 
link between parties whose interests are in the 
form of a chain. Further developments and ex- 
periments in the same direction will be watched 
with interest. 


Cores. 


have what the Americans call a 
that in the future moulding will con- 
largely of assembling cores, we would 
draw readers’ attention to Mr. West's Paper on 
this subject printed elsewhere this 
Because almost revolutionary progress was made 
by the introduction of oil sand cores, perhaps 
some thought that perfection had beer reached. 
Many of the proprietary brands of oils have com- 
manded and deserved much hecause 
they provided a material stronger in the green 
bond = state than was obtainable’ by thie 
normal domestic method of preparing linseed 
oil. It thus became evident that there was 
room for research, and it appears that as a 
result of Mr. West’s researches a better material 
will be available for the industry. Obviously it 
is impossible for the smaller foundries to convert 
themselves into core-oil factories, and even the 
larger- ones would be well advised to hand over 
the making of their mixtures to reputable sup- 
pliers. As the latter handle large quantities 
they are in a better position to buy favourably 
and to specification. They, too, possess specialised 
plant for mixing. They are, or should be, cog- 
nisant of all research carried on in the field 
which they cover. On the other hand, foundry 
managers must, force majeure, devote both time 
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sist 


we 


very 


issue. 


success 


and thought to research, but they have suf- 
ficient ynanutacturing problems without adding 
extraneous subjects. Mr. Lake has _ reported 


that American foundry owners are shedding the 
responsibility of manufacturing patterns, thi. 
work being left to specialists who will often guar- 
antee the output when moulded in standard 
moulding machines. Thus our advice is clear eut. 
The onus of research upon core agglomerants is 
the dual responsibility of the manufacturers and 


users, but its actual preparation should be left 
to the suppliers. Unfortunately, not every 
foundry is so broad-minded as the Leyland con- 


cern, and when they do discover an excellent core 
compound they keep it secret, and so what shoul 
benefit the industry is lost as time passes, some- 
thing superior is discovered and the discovery 
dies a natural death, with no honour and little 
regret. 


(The negative on line 5 of the first leader of 
last week was a printer’ 


Aluminium 
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Cast Irons. 


By Arthur B. Everest, Ph.D. 


In a previous article * the author has described 
an investigation into the fundamental influence 
of aluminium on a pure white iron. It is shown 
that small additions of aluminium act like silicon 
in rendering the iron grey, although its greying 
action is not so marked as that of silicon, Addi- 
tions of aluminium above 5 per cent, introduce 
a hard brittle phase into the metal which be- 
comes predominant at about 15 per cent., the first 
graphitic range terminating at about 8 per cent. 
of aluminium, Additions of aluminium between 
20 and 26 per cent. produce irons in a second 
graphitic range, having limited machinability. 

In the present article grey cast iron formed by 
the addition of aluminium to low-silicon irons 
is described. It was felt that such irons, in which 
the normal silicon content was partly or com- 
pletely replaced by aluminium, might show useful 
properties, especially in regard to resistance to 
growth and oxidation effects under high or 
fluctuating temperature, and to resistance to 
corrosion, 

In the first place a number of mechanical tests 
were made on alloys formed by adding aluminium 
to American washed iron, the aluminium contents 
heing chosen at suitable intervals over the 
graphite range mentioned above. These tests 
were intended to indicate the best composition of 
alloy for further investigation. 

Method of Handling the Alloys. 

Alloys were made up, as indicated in the pre- 
vious ‘article, by adding the aluminium in the 
molten condition to the crucible melt of iron 
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just before pouring; previous to pouring the 
metal was stirred and skimmed. Initially no 
special moulding precautions were taken and 
long round test bars were poured from the top, 
the mould being tilted to an angle of about 20 deg. 
from the horizontal. It was soon realised that 
this method of casting was unsatisfactory, 
unsound bars were obtained containing many 
inclusions of alumina and skin. This confirms 
the remarks*found in the leading article of THe 
Founpry Trape JournaL, March 29, 1923: —‘ At 
one time aluminium was regarded as a ‘ cure all’ 
in the manufacture of steel, but later, owing to 
extravagant additions by inefficient melters, it 
received a bad name. It was found that under 
the microscope non-metallic inclusions were 
found existing no doubt in the form of alumina. 
In cast iron, as far as be 
visualised at the moment, 0.03 per cent. of 
aluminium is beneficial, and 0.25 per cent. detri- 
mental because of these non-metallic inclusions.” 

Added to this it has been the author’s experi- 
ence that when aluminium cast iron is poured, a 
leathery oxide skin forms on the surfaces of the 
stream and heads of the molten metal, and this 
skin often breaks up and pieces are carried into 
the casting where they ultimately appear as 
folded planes of unsoundness. 


* “The Influence of Aluminium on an Iron Carbon Alloy.” 
“*Foundry Trade Journal,” August 25, 1927, p. 169. 


After some experience it was found possible to 
cast good sound test bars of aluminium cast iron 
by casting the bars vertically and running them 
from the bottom (three or four bars being fed 
from one runner). <A large feeding basin was 
provided at the top of the runner, and a steady 
pouring rate was maintained. The usual test 
bar cast was the I.B.F. bar ‘‘ M”’ (21 in. long 
x 1.2 in. dia.); large feeding heads were pro- 
vided at the top end of each bar. 

It should be emphasised also that the iron must 
be hot enough to be well fluid, in order that any 
alumina formed on the addition of the aluminium 
may rise freely in the metal and be skimmed off. 
It was not found necessary to use any flux. In 
the work described below the iron was usually 
at a temperature of 1,350 deg. C when the 
aluminium was added, 


Test Results. 

The results of the mechanical tests on the 
alloys in the first graphitic range are summarised 
in Table I; in this table the analytical results 
for aluminium and combined carbon are given. 
The total carbon is approximately 3.35 per cent. 
throughout the series and the analyses of other 
elements show that they are present in negligible 
quantities (Si, 0.02-0.04; S, 0.04; P, 0.08; and 
Mn, nil per cent.). 

These test results call for little comment, all 
the bars showed grey fractures, and were all 
machinable (with slight difficulty in the case of 
bars No. 7). 

A study of these results indicates that the best 
properties are shown by the irons containing 3 
to 4 per cent. of aluminium; accordingly the 
alloy containing 3.7 per cent. of aluminium was 
selected for further examination as a_ typical 
aluminium cast iron. The properties of this alloy 
when tested cold are given in Table T. 
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The Properties of Aluminium Cast Iron at Elevated 
Temperatures. 

One of the most important requirements of a 

modern high quality iron is that not only should 

it show good properties at normal temperatures 


Tasie I.— Mechanical Properties of a Series of Cast 
Trons containing Aluminium. 


Trans. 
mod. | Tensile |Crushing 


Bar,| Al | ©.C. | of rup- | strength) strength — 
"| % % ture | tons per| tons per owen 


tons per| sq. in. | sq. in. 
sq. in. 


l 1.05 | 1.84 25.25 13.88 | 66.17 253 


2 1.48 | 1.30 | 30.10 14.80 56.0 220 
3 | 2.44) 1.29 | 34.25 10.90 56.3 220 


4 | 3.18] 1.5 32.0 13.90 | 53.82 227 


5 | 3.70) 1.26) 33.3 17.60 | 57.00 222 


6 5.41 | 1.41 32.2 16.0 57.3 252 


7 7.02 | 1.76 | 29.35 12.8 60.49 246 
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but that it should retain them as far as possible 
at the more elevated temperatures met in en- 
gineering practice; this implies particularly that 
it should resist constitutional change and result- 
ing growth at these temperatures, 

Accordingly, in this study of an aluminiun 
cast iron special attention has been given to its 
properties under the influence of heat. In the 
first place, a series of mechanical tests were per- 
formed at temperatures varying over the range 
of room temperature up to 500 deg. C., a fresh 
bar in the “as cast’ condition being used for 
each transverse and tensile test. The author's 
best thanks are due to Mr. W. B. Parker, of the 
British Thomson-Houston Co., Lid., Rugby, for 
facilities for carrying out these tests. 

The bars in the transverse test were heated by 
two electrical resistance furnaces, built to go on 
either side of a central loading shackle. The 
temperature of the bar was recorded by a thermo- 
couple on the upper side of the bar. The varia- 
tion in the modulus of rupture and in the de- 
flection of the test bar at the breaking load are 
shown graphically in Fig. 1. At about 250 deg. 
C. the curve shows a marked drop, though the 
iron still retains a good strength. At about 
300 deg. C., however, the bars appear to have 
recovered and show a strength almost as hixh as 
that given at room temperature. Above 300 deg. 
C. strength begins to fall off again, and at 
500 deg. C. the deflection curve shows that the 
bars have reached a plastic condition. The bars 
tested at this temperature showed marked per- 
manent bending after test. The tests show that 
the highest safe working temperature would he 
400 deg. C. 

In Fig. 2 the results of the tensile tests on 
bars machined to 0.798 in. dia. are shown. The 
bars in these tests were heated directly by alter- 
nating current. The curve is seen to have 
approximately the same form as the curve con- 
necting transverse strength with temperature. 
Ordinary irons in high temperature test often 
show a drop in strength at about 200 or 250 deg. 
C.,* but in the present work the drop shown is 
greatly in excess of these ordinary figures. This 
phenomenon may be attributable to the high 
combined carbon in the iron (this being about 
1.26 per cent.), or it may be directly due to the 
presence of aluminium. Jn support of the former 
suggestion, it may be pointed out that in dilata- 
tion test a marked change in the coefficient of 
expansion is shown at 240 deg. C., the transition 
temperature of o—8 carbide. 

A thermal expansion curve was drawn for this 
alloy, in a sensitive dilatometer. Tt has already 
heen mentioned that a change in the rate of 
expansion was noted at about 240 deg. C, con- 
nected possibly with the «a—8 change in the 
cementite. The thermal coefficient recorded below 
this temperature was 11x 10°, and above it was 
15x10°. This latter coefficient held, up to about 
670 deg. C. Above this temperature an irregular 
coefficient was obtained, corresponding to the 
critical range of the iron, until at 800 deg. C. 
violent growth set in, the expansion of the bar 
rapidly exceeding the limits of measurement of 
the apparatus. Subsequent examination of the 
specimen revealed the fact that it had decomposed 
completely to graphite and ferrite. 

In a repeat test on a smaller specimen in a 
different apparatus, where the heating rate was 
higher than in the apparatus used for the former 
test, no growth was recorded on heating up to 
900 deg. C., but on cooling, similar growth to 
that mentioned above set in at 700 deg. C., and 
the specimen was again completely decomposed. 

In a further test, specimens were annealed by 
heating them for one hour at various tempera- 
tures between 650 and 850 deg. C., a fresh speci- 
men being used at each temperature. The 
Brinell hardness of the annealed specimens is 
given in Table TT. 

Micro examination of the specimens confirms 
the fact indicated by these figures that decom- 
position occurs with maximum rapidity between 
650 and 750 deg. C. 

These tests clearly indicate that aluminium 
irons, like high silicon irons, are unstable on 
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heating and consequently of themselves would be 
unsuitable for use when subjected to high tem- 
peratures. It may be argued that growth nor- 
mally takes place when the specimens are sub- 


TaBLe Il.—Brinell Hardness after annealing at in- 
creasing temperatures. 


Temp. of anneal. Brinell hardness. 
As cast. 222 
650 C. 207 
750°C. 107 
800°C. 95 
850°C. 86 


jected to fluctuating temperatures below the 
critical range under conditions very different 
from those found in the above tests, but the 
author believes that decomposition in the critical 
range under these conditions is a definite 
criterion of the tendency of the iron to grow at 
temperatures below the critical range. 

It is evident that aluminium acts to render the 
carbide in the iron unstable. In comparative 
iests, using various alloying elements, Sawamura * 
confirmed this, but found that the action of 
aluminium in this direction was not so marked 
as that of silicon, although more marked than 
that of nickel, which was also shown to render 
the carbide unstable at higher temperatures. It 
was decided to add 0.5 per cent. of chromium to 
the aluminium iron employed in the above tests 
in order to render the iron more stable at elevated 
temperatures. 

Aluminium-Chrome Cast Iron. 

Chromium was added as finely crushed 60 per 
cent. ferro chrome to the crucible of metal; it 
was found that some 10 or 15 min. were required 
for complete solution of the chromium, Table TIT 
zives the chemical analyses of two casts (66 and 
67), containing chromium and Table IV gives the 
results of mechanical tests on one of these casts. 


Tassie position of Al-Cr. Test Bars. 


66 67 
ac 1.35 1.34 
Gr. 1.85 1.87 
Si O.08 
Mn Trace - 
Cr. O.47 0.32 
Al. fa oh 3.81 3.61 


1V.—Mechanical Tests given by Sample No. 67. 


671 672 673 
Transverse max. stress, Ibs. | 2,722 2,616 2,950 
Deflection at max. stress,ins.| 0.258 0.266 0.260 
Modulus of rupture, tons per 
per sq. in. 
Tensile strength, tons per 


32.55 30.97 34.95 


13.15 17.84 14.14 


Impact tests were carried out on a Krupp 
Stanton machine, and indicated that this iron 
has a very good resistance to repeated impact. 


With a Brinell hardness figure of 238 the iron was 


readily machinable and took on a very good finish, 
also good resistance to abrasion was indicated. 


The shrinkage of the iron (by Keeps test) was 
0.156 in, per ft., the specific gravity 7.015, and 


the chill indicated by Keeps test was 0.03 inch. 


Micro examination revealed a very fine gra- 
phite form, in a completely pearlitic matrix, with 


only slight signs of carbide crystals. It may be 


mentioned that throughout these experiments it 
was found that aluminium gave a finer graphite 
form than was found in the corresponding silicon 


trons. 


In order to study the influence of heat on this 
alloy a dilatometric analysis was performed. It 
was found that on heating the metal up to 
900 deg. C. and cooling no marked growth took 
place. The thermal expansion up to 220 deg. C. 
was slightly lower than normal, the coefficient 
Beyond this point, up to 


heing 10.8 x 10°. 


* Sawamura. Mem. oi Coll, Eng. Kyoto Imp. Univ., Vol. 4: 


No. 4, 1926, 
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680 deg. C., regular expansion was obtained with 
a coefficient of 13.7 x 10°. Above this the co- 
efficient was irregular. These results show that 
0.5 per cent, of chromium has a marked sta- 
hbilising effect on the 3.7 per cent. aluminium 
iron. 

A bar was annealed at 800 deg. C. for one hour 
and slowly cooled—a drastic test on cast iron, 
but the comparison of the micro-structure after 
annealing with that of the alloy without chro- 
mium, annealed for 30 minutes at the same tem- 
perature, showed the stabilising effect of the 
chromium ; the former showing a pearlitic struc- 
ture partially decomposed and the latter nothing 
but ferrite and graphite: the Brinell hardness of 
the two annealed pieces was 170 and 80 respec- 
tively. 

Besides the stabilising action of the chromium, 
it is seen that it has had a slight hardening action 
without impairing the good mechanical properties 
of the original alloy. 

Aluminium-Chromium Cast Iron with Low Silicon. 

The alloy containing 3.7 per cent. aluminium 
and 0.5 per cent. chromium only resembles cast 
iron in so far as its total carbon content is con- 
cerned, It was therefore felt desirable to test an 
alloy containing aluminium and chromium together 
with silicon, manganese, sulphur and phosphorus, 


209 


metal in machining was harder than ordinary cast 
iron, but it machined freely and gave a good finish. 
The chill test showed 0.03-in. depth of chill. 
Table VI shows the transverse and tensile test 
results. 

Very good resistance to repeated impact was 
shown by this iron in the Stanton test. The mean 
Brinell hardness number was 250. Micro examina- 
tion showed fine curved flakes of graphite in a 
pearlitic ground mass. The structure is similar to 
that of the plain aluminium and aluminium- 
chromium alloys, but shows a smaller grain size. 

From 0 to 200 deg. C. the co-efficient of thermal 
expansion was 11 x 10°, and from 250 to 540 
deg. C. was 13.6 x 10°. The permanent growth 
was 0.17 per cent. after one heating to 935 deg. C. 
The test shows that the iron has a slightly lower 
co-efficient than normal, and appears to be quite 
stable, the permanent growth being small. 

Annealing was carried out for one hour at 800 
deg. C. followed by slow cooling, and it was shown 
by micro examination that the stability is much 
the same as that of the aluminium-chrome alloy 
described above. 

Corrosion tests performed on the various alu- 
minium and = aluminium-chrome cast irons, by 
immersing them under standard conditions in sul- 
phuric acid of various strengths, show that these 


TaBLe V.—Composition details of an Al. Si. Cr. Ni. Cast Tron, 


Amer. Base. 
washed Mavyari Cast 91 Caleulated Cast 93. 
iron, pig. Calculated, Test 90. base. 
] 2 d 5 6 7 
Ee. a i 3.5 4.32 | 3.91 3.80 3.55 2.83 2.) 
CL. 3.5 2.68 = 3.80 1.25 1.08 
wW. ate ae Trace 1.55 — Nil 2.30 ~ 1.82 
Si. 0.029 1.45 0.74 0.41 0.40 0.45 
Mn. Trace 0.64 0.53 0.52 0.62 
0.028 0.02 0.022 0.026 0.02 0.048 
approx, 
P. 0.016 0.078 0.058 0.049 0.04 0.090 
approx. 
Ni. O.45 0.47 0.356 0.33 
Cr, 1.92 0.96 1.03 0.98 0.77 O66 
Al. — 3.54 3.7 4.10 
added 


VE—Transeerse and Tensile 


Tests of the Alloy shown in Table V. 


Cast No, .. 91 93 

Bar No. .. 3 4 5 2 3 | 

Transverse max. stress, Ibs, (Corrected to 
1.2in. dia.).. 3180 3,002 3,135 3,062 2,900 (3,292) 

Deflection at max. Ins. 0.290 0.260 0.277 0.263 0,227 (0,180) 

Modulus of rupture. Tons per sq. in... 37.65 35.56 37.15 36.25 34.35 

Tensile strength. Tons per 15.12 17.24 — 16.52 17.35 


* Bar tested 


as would be found in a special high quality iron 
for engineering purposes. Table V_ gives the 
analysis of the original washed iron, and that of 
Mayari pig iron used for the preparing of the new 
alloy. Column 4 gives the desired composition, it 
being considered necessary to increase the chro- 
mium over 0.5 per cent, on account of the pre- 
sence of nickel in the Mayari. As a preliminary 
test aluminium was added to the base shown in 
column 5, made up of equal parts of washed iron 
and Mavyari, with the results shown im column 6. 
This contained a higher quantity of total carbon 
than was expected after the addition of alu- 
minium, and accordingly cast 91 was repeated 
with the addition of steel scrap to bring down 
total carbon. The composition aimed at in the 
base was total carbon 2.8 per cent., chromium 
0.75 per cent. Column 7 gives the new base as 
calculated, and column 8 the actual analysis of 
the new cast 93, after the addition of 3.7 per 
cent. of aluminium. The base was made up of 
Mayari iron 40 per cent., American washed iron 
30 per cent., aad steel scrap 30 per cent., melted 
down together, aluminium being added as before. 


Test Results 


The iron from each cast showed a dense close- 
grained fracture, and casting skin was good. The 


on I6in. span. 


irons have no special resistance to attack by the 
acid employed, as compared with ordinary iron. 

Experimental work was performed on the alloys 
in what has been described in the previous article 
as the second graphitic rangé (18 per cent. to 25 
per cent. of aluminium). However, it was found 
that these alloys were so unstable thermally that 
they decomposed on cooling except in castings of 
very thin section. In this latter case alloys disin- 
tegrated in the atmosphere owing to the action of 
moisture on the aluminium carbide present. 

When these alloys were stabilised by the addition 
of chromium, they became so hard as to be quite 
unmachinable and unworkable. Consequently, no 
further work has been performed on this special 
range of alloys. 

Conclusions. 

Years of work would be required to investigate all 
the various possibilities of the employment of a 
metal like aluminium as a useful addition to cast 
iron, and the author does not claim that the inves- 
tigation reported in these two articles has been 
in any way exhaustive; but as far as it has gone 
it would appear to indicate that at the moment 
there is no definite future for aluminium cast iron 
for normal purposes, for although such iron has 
been shown to have good properties (it must be 
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remembered, however, that high quality base 
materials have been used throughout the work), 
nevertheless, no special properties have been shown 
which cannot be obtained by other simpler and 
better methods of treating cast iron (control of 
composition, etc.), and, moreover, aluminium iron 
shows special casting difficulties, which have to 
be overcome if sound, clean castings free from 
alumina inclusions are to be obtained. 

At some future date, when the technique of cast 
iron is more fully understood, it may be that 
aluminium cast iron will come into use on account 
ot some special virtue not yet revealed, but at 
the moment, this time does not appear to be in 
sight. 

Finally, the author wishes to thank Mr. J. G. 
Pearce, Director of the British Cast Iron Re- 
search Association, for permission to publish these 
results, and to thank Professor Turner, late of 
the University of Birmingham, for his interest and 
assistance in the work. 


The Structure of Cast Iron. 


There was a well-attended meeting of the Bir- 
mingham, Coventry and West Midlands Branch 
of the Institute of British Foundrymen at the 
Engineers’ Club, Waterloo Street, Birmingham, 
on December 8, to hear an address on ‘ The 
Structure of Cast Iron.”’ The speaker was Pro- 
fessor D. Hanson, the successor of Professor 
Turner in the Department of Metallurgy at the 
University of Birmingham. 

Mr. F. G, Starr, Branch-President. offered Dr. 
Hanson a hearty welcome, both in his professorial 
capacity, and as a member of the Branch. He 
recalled the pleasant relations existing between 
Professor Turner and the Branch, expressing a 
hope that there would be an equally close and 
valuable association with Dr. Hanson. 

Prorkssor Hanson said he proposed to talk 
about cast iron, not primarily in relation to its 
practical use, but rather in relation to current 
theories put forward to explain its structure. 
That was not to say, however, that what he had 
to say had no bearing on practical matters. It 
was scarcely necessary to call attention to the 
complicated nature of cast iron. Those who were 
working with it every day knew that it was full 
of tricks, and that it was one of the most com- 
plicated metallic alloys with which any metal- 
lurgist had to deal. Industrial cast irons contained 
five or six variables, and sometimes considerably 
more. It was, perhaps, not to be wondered at, 
therefore, that the varying structures found in it 
were also complicated. They were accustomed in 
their dealings with metallic alloys to consider 
their structures in relation to what was called 
the phase rule, and he would show one or two 
slides representing diagrams by means of which 
they illustrated the structure of metals. The 
phase rule was rather despised by some metallur- 
gists because they considered that although it 
would be a theoretical rule it had little relation 
with practical matters. The phase rule only 
referred to the condition of alloys when they were 
in a state of equilibrium. The behaviour of alloys 
was always ‘controlled by the equilibrium state, 
because that was the state which they were trying 
to attain, and to which, under suitable conditions, 
they would attain. For that reason their 
behaviour could always be referred to diagrams 
based on the phase rule. He had had much 
experience in investigating allovs in relation to 
the phase rule, and he bad yet to find a case in 
which the different constituents found in the struc- 
ture of metallic alloys could not be adequately 
represented by the phase diagram when thev were 
allowed to attain a state of equilibrium. He sug- 
gested that if they were to develop the theory: of 
any alloy and utilise that theory to help prac- 
tical methods, it was necessary for the practical 
man and the man of theory to get together and 
exchange views. 

Having shown and explained a number of slides, 
Professor Hanson said the new theory considered 
equilibrium conditions in cast iron from the stand- 

int of ternary alloys. It bridged the gap 

tween cast iron and steel, making both part of 
one complete theory. It accounted for the car- 
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bide stability in low-carbon and low-silicon alloys, 
and for the graphite stability in high-carbon and 
high-silicon alloys, and for the stability of the 
two forms in the intermediate range of composi- 
tion. Further, it accounted for the graphitising 
influence of high-carbon content. Although a 
single diagram was used to represent equilibrium 
conditions, the double diagram theory was not 
entirely displaced, and might be retained as a 
logical extension of the theory to account for the 
effects of rapid cooling. Next, it offered a ready 
explanation of the effects of other elements on 
cast iron, and, lastly, the theory did not exclude 
the theory of graphite formation in high-carbon 
steels. 

Dr. Norsury (B.C.1.R.A.), while granting that 
the theory explained many things, thought there 
were quite a number it did not explain. 

Mr. F. G. Cook said though the evidence was 
not conclusive the work was sufficiently signifi- 
cant to be of world-wide importance, and was the 
first step in the direction of obtaining a clearer 
conception as to what took place in cast irons. 
In the decomposition of the compounds one wanted 
to know what became of the silicon. No trace of 
it was seen in the structures. Another point that 
might be settled by the work was as to whether 
graphite existed when the metal was in a molten 
state. 

Proressor Hanson, answering the point as to 
what became of the silicon, said it was dissolved 
in the other constituents of the cast iron-—or 
combined. He did not know how much went to 
the ferrite, and how much to the carbide; some 
might even go to the graphite. If it were not 
dissolved in the other constituents, and if it 
occurred as a separate phase, they would not get 
both graphite and carbide existing together, 
because the theoretical laws said they might only 
have three substances present. He could not 
answer the question as to what was the state of 
carbon in the liquid form, because he did not get 
any evidence bearing on the point. He believed 
there was room for a great deal of investigation 
into the nature of carbon in molten iron. He 
was not at present convinced that heat treatment 
in the liquid state altered the final equilibrium 
in the solid state. It could alter the form of 
graphite, for example, but whether it altered the 
total amount of graphite they got in the fully 
annealed iron he did not know. 

A hearty vote of thanks was accorded to Pro- 
fessor Hanson. 


American Exchange Paper Authors. 


Mr. John Howe Hall, metallurgist, Taylor 
Wharton Iron & Steel Company, High Bridge. 
N.J.. and Mr. H. A. Schwartz, director of 
research, National Malleable & Steel Castings 
Company, Cleveland, have been chosen by the 
American Foundrymen’s Association to present 
two of the American Foundrymen’s Association 
Exchange Papers before 1928 meetings of the 
European foundry associations. 

Mr. Hall will present the Exchange Paper before 
the next annual meeting of the Institute of 
British Foundrymen, to be held at Leicester, and 
Mr. Schwartz the Paper before the meeting of 
the Association Technique de Fonderie de France. 

Jonn W. Bolton, metallurgist for the Lunken- 
heimer Company, Cincinnati, has been chosen to 
present the 1929 A.F.A. Exchange Paper before the 
Institute of British Foundrymen. The 1929 meet- 
ing of the Institute of British Foundrymen will 
be the third international foundry congress, the 
first being held in Paris in 1923 and the second 
in Detroit in 1926. 


Australian tron and Steel Bounty.—A cable from 
Canberra states that the Australian Minister for Trade 
and Customs, moving. in the House of Representa- 
tives, the second reading of the Iron and Steel Pro- 
ducts Bounty Act Amendment Bill, said that the Bill 
proposed to increase the iron bounty from 52s. to 72s. 
a ton. This assistance was necessary to enable the 
Australian industry to progress. It was also proposed 
to vary the bounty on traction engines, in accordance 
with the amount of Australian or imported material 
used in their manufacture. 
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Random Shots. 


It is a lonely furrow that ‘‘ Marksman ”’ ploug!i, 
in his endeavour to find new material to enter- 
tain and inform his readers, and, being, like the 
rest of you, a gregarious soul, any evidence thit 
the furrow is less lonely than he imagined is very 
welcome. You-may therefore imagine his grati- 
fication on discovering that he is not the only one 
who has spent time in the perusal of Lord Aber- 
conway’s recent book. No observant reader 
of this journal, having last week observed ‘‘ Marks- 
man’s ’’ comments on the distinguished peer’s con- 
clusions, could have failed to be struck only a few 
pages later by the quotation of a trenchant seu- 
tence from the same source, and illustrating one 
of the same conclusions. 

* 

The dinner at which the citation in question was 
made serves to remind us that if conferences anid 
conventions are a joy peculiar to summer ani 
autumn, at least winter can boast the dinner 
as its own speciality although exactly why 
one goes to such dinners, and what one asks from 
them, is not easy to determine. Do we, for 
instance, ask that spegkers should be instructive, 
or entertaining, or both? No doubt in an ideal 
world they would invariably be both, but in a 
world that is, in fact, very far from ideal, all 
too often, unless they be foundrymen or the guests 
of foundrymen they are, quite emphatically, 
neither. * * 

Of course, some people would suggest that we 
go to a dinner for the sake of meeting people and 
conversing with them to our mutual benefit; 
there might even be some who would suggest that 
we go to a dinner in order to dine it is a 
complicated problem, and less easy to solve than 
we are assured by the good folk who compile 
laborious compendia of after-dinner stories, or 
advertise their competence to instruct in the art 
of after-dinner speaking. . 

* * * 

I was interested to note, in view of some recent 
remarks of mine about the public unwillingness to 
make use of published figures unless they are 
nicely selected and dished up for them, that one 
great ground of objection to the new Insurance 
Bill has been its incomprehensibility to the average 
man concerned. It has been suggested that the 
bill is so bad an example of ‘“ legislation by refer- 
ence "’ that a consolidating Act is badly needed, 
in order that the people most intimately concerned 
should be able readily to ascertain the conditions 
governing the benefit for which they are eligible. 

But would the average insured person make 
such use even of a consolidated Act? Would he 
not rather continue like all the rest of us to amble 
pleasantly along in the knowledge that there ts 
a law somewhere or other concerning him in this 
matter of insurance, just as there are laws con- 
cerning manslaughter, and motor licences, and 
being drunk and disorderly? Does any average 
layman actually trouble himself with the details 
of the law under which he lives unless or until 
he is obliged to do so, either because he has con- 
travened it intentionally or unintentionally, or 
because he wishes to do so? 


It is the same with regulations and by-laws, 
although an exception might be made for railway 
by-laws. There are occasions, such as cross- 
country journeys, when one has reason to be 
deeply grateful to the authorities for providing 
us gratuitously with so much entertaining reading 
matter in waiting rooms and compartments, even 
though such information was posted for a less 
diverting purpose. 

* * * 

Nor does any better success attend the efforts 
of the extractors—those well-intentioned persons 
in all walks of life who appear to have a touching 
belief in the virtue of posting up or framing in 
conspicuous positions those extracts from relevant 
laws that they think most desirable of inculeation. 
What happens is not unlike the effect of the sea- 
side landlady’s texts on the mind of the visitor’s 
child: they become, by virtue of mere familiarity, 
catech-phrases known by heart and devoid of mean- 
ing—or else they sink into the background along 
with the roses and nightingales on the wallpaper. 
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Some Further Notes on Oil-Sand and Motor Cylinders.* 


By Walter West (Leyland Motors, Limited). 


Further to any previous notes that have been 
written by the author, it might be as well at the 
outset to state that the results here given repre- 
sent the beginning of an extensive series of prac- 
tical experiments to explore the nature and use 
of all media which might be of service to the 
foundryman in an oil-sand mixture. There are 
several factors which qualify a sand mixture for 
service, and these will vary according to the 
needs that arise in any given practice. Under 
certain circumstances it becomes necessary to add 
proportions of naturally-bonded sand where the 
work to be carried out is excessively large or the 
conditions of casting so severe that artificial 
honding would be insufficient to hold up against 
the heat, erosion and pressure of pouring. In 
these notes, however, no consideration is given to 
the use of clay additions in any form to a mixture 
of oil sand, 

Rosin as an Agelomerant. 

The more important features required of an 
artificially-bonded mixture can be enumerated as 
follows: The green bond strength, the strength 
of the dried core mixture and permanence of the 
bond. In motor-cylinder work, the greatest diffi- 
culty has been to produce a mixture having the 
requisite strength in the green state to enable 
cores to stand to some of the complicated and 
intricate shapes which-are becoming much more 
common with the advanced design of cylinders 
and their respective head castings. To obtain 
the maximum of this property, two items are of 
great importance—first the ingredients composing 
the mixture, second the mixing treatment to 
which the mixture is subjected during prepara- 
tion. In the first instance, previous articles by 
the author give the main materials which con- 
tribute largely in this direction. In addition to 
these, of late attention has been focused upon 
the use of rosin as a useful medium for increasing 
the green bond strength of an oil-core mixture, 
although this material has been known and _ used 
for long years as an addition to naturally-bonded 
sand-mixtures with satisfactory results. Rosin 
is obtained from the distillation of oleoresins 
wherein turpentine spirit is collected and the 
residue in the vessel when cold sets to the hard 
substance called rosin. There is a little difference 
between rosin and some of the resins which exude 
from trees, but this affects the varnish maker 
rather than the foundrynian owing to its com- 
position and dark colour, which rates the price 
at a lower figure than the resins. 

Rosin is comparatively cheap, and where it is 
mixed with the right ingredients shows results 
which are worthy of note. Tt melts at 120-135 
deg. C. and is soluble in most solvents, except 
water; it can, therefore, be dissolved very con- 
veniently in linseed oil when it is mixed as an 
ingredient to a sand mixture. Resins and rosins 
mav be used as resinates, i.¢., lead, manganese 
and cobalt being frequently used to accelerate the 
process of oxidation in varnish making, so that 
if similar reaction takes place at elevated tem- 
peratures it would suggest their usefulness in a 
core mixture to further expedite the drying pro- 
cess of oil-sand cores where quick process is essen- 
tial: this point, however, will be the subject of 
another Paper at a later date. 

The very convenience of making additions of 
rosin dissolved in oil as an ingredient of an oil- 
sand mixture raised the query whether a greater 
benefit would be derived by its addition in this 
form, or as a dry powder. To this end experi- 
ments have been conducted to effect some result. 


Test Bars Used. 

The commonly used 12-in. x J-in. 1-in. core 
box was chosen in which to make the standard 
core, and the core so made carefully pushed to 
the end of a piece of plate glass until the end 
of the core protruded over to such a length that 
the weight of the end exceeded the strength of 


* Paper read before the Neweastle Branch of the Institute of 
British Poundrymen, Mr. Vietor Stobie, presiding. 


the green sand and broke off. The broken piece 
was measured and its length stood as a compara- 
tive figure to other mixtures. 

The mixtures used in the experiments were 
made in a small experimental “ Torrance’ mill 
which has one light muller and plough by which 
a thorough mixing is obtained. The muller is light 
in weight and the pressure on the roller can be 
adjusted at will. To a standard core mixture 
progressive amounts of rosin were added in two 
forms:—(a) With rosin dissolved in linseed oil, 
and (b) with rosin as a dry powder, the following 
results being obtained:—(1) Effect of (a) rosin 
dissolved in oil (Table T) and (2) effect of (b) 
rosin powdered in the dry (Table IT), upon the 
green-bond strength. 


TABLE I.—‘‘a”™ Series of Experiments. 


Joreenta ve 

wat of Green-bond strength. Per cent. 
O.15 1.10 1.10 1.15 
0.3 1.10 1.15 1.10 
0.45 1.10 1.15 1.10 
0.60 1.10 1.15 1.10 
0.75 1.10 1.15 1.10 
0.90 1.25 1.25 1.25 
1.05 1.25 1.30 1.25 
1.20 1.25 1.30 1.25 
1.35 1.30 1.30 1.30 
1.50 1.35 1.40 1.40 

Series of Experiments. 

— oa Green-bond strength. Per cent. 
1.0 
0.3 1.0 1.0 O.95 
0.45 1.0 1.0 1.0 
0.60 1.0 1.0 1.05 
0.75 1.10 1.10 1.0 
0.90 1.20 1.25 1.25 
1.05 1.20 1.30 1.20 
1.20 1.40 1.40 1.50 
1.35 1.60 1.60 1.65 
1.50 1.60 1.65 1.70 


A graphical representation (Fig. 1) of these 
results shows a distinct lag at the beginning of 
each series where the green-bond strengths of the 
mixture differ but little; when the additions, how- 
ever, reach 0.90 per cent. in both cases there is a 
marked increase in the strength which rises more 
rapidly as the higher percentage additions are 
made in the dry state. This may possibly be due 
to the influence of the bulk of dry powdered 
rosin exerting a frictional resistance between 
the sand grains, in which case it might 
be reasonable to expect that the addition 
of any dry impalpable powder not injuri- 
ous to the final quality of the core might produce 
corresponding increase in the  green-bond 
strength of the mixture. Tn any case, it would 
be difficult to find a substance more suitable than 
powdered rosin for this end, having such a blend 
of properties, so convenient for the production of 
the ideal type of hard smooth faced core with the 
necessary permeability. To obtain evidence that 
dry powder rosin when mixed with oil in a sand 
mixture exerted a physical effect over and above 
that obtained when using it dissolved in oil, many 
experiments have been carried out, two only of 
which will be sufficient to illustrate the point. 

Taking the same progressive amounts of dry 
powdered rosin in’ each case—two quantities of 
oil additions are shown in proportion to the quan- 
tity of sand, no other additions being made. The 
mixtures were made in an experimental ‘Tor- 
rance ’’ mixer for exactly the same period of time 
for each, 

When the proportion of oil to rosin or sand is 
the smaller as in the first series, the green bond 
strength of the mixture rises corresponding to 
the addition of powdered rosin, as shown by the 
full line curve in the graph, Fig. 2, the sand 
darkens in colour and towards the maximum per- 
centage addition shown, the mixture sticks very 
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hadly to the core box, making it very difficult to 
produce a good draw, It was particularly notice- 
able, also, that the hardness of the dried core 
increased as the increase of the rosin additions 
which would indicate a very useful property of 
this substance, when hardness and strength in the 
dried condition is required of a sand core. 

In the second series where the proportion of oil 
to rosin or sand is much greater, the results 
obtained show a very much quicker and greater 
rise in the green bond strength of the mixture 
as the rosin additions increase until a maximum is 
reached at 1.6 per cent. when the strength some- 
what decreases. Up to this maximum the sand 
mixture was good to work and left the core box 
in the usual way without sticking, but above this 
percentage, the mixture became sticky and even- 
tually unworkable. 


IIT.—Rosin added dry (14 lbs. sand to 5 e.e. oil). 


Per cent. rosin addition. Green-bond 
strength. 
To oil. | To sand. Per cent. 
0 0.75 
22.5053 0.80 
45.0106 0.30 
67.5159 0.45 0.90 
90.0212 0.60 0.95 
112.5265 0.75 1.00 
135.0318 0.90 1.15 
157.5371 1.05 1.15 
180.0424 1.20 1.25 
202.5477 1.35 1.25 
225.0530 1.50 1.35 
247.5583 1.65 1.30 
270.0636 | 1.80 1.40 
292.5689 1.95 1.45 
315.0742 | 2.10 1.40 
337.5795 2.25 1.55 
360.0848 2.40 1.50 
382.5901 | 2.55 1.55 
405 0954 2.70 1.53 
427.6007 | 2.85 1.60 
450.106 | 3.00 1.70 


TaBLe LV.— Rosin added dry (U4 lbs. sand to 17.75 oil), 


Per cent. rosin addition. Green-bond 
strength. 
To oil. To sand. Per cent. 
| 0 O.85 
0.605 1.05 
1.211 0.30 1.10 
1.817 O.45 1.20 
2.423 0.60 1.35 
3.029 0.75 1.40 
3.635 0.90 1.30 
4.240 1.05 1.35 
4.846 1.20 1.50 
§.452 1.35 1.55 
6.058 1.50 1.60 
6. 668 1.65 1.60 
7.269 1.80 1.45 
7.875 1.95 1.45 
8.4814 2.10 1.50 
9.089 2.25 1.40 
9.692 2.40 1.40 
10.298 2.55 1.50 
10,904 2.70 1.45 
11.510 2.85 } 1.55 
12.116 3.00 } 1.55 


The Effect of Mixing and Milling Upon the Grain 
Size of a Sand Mixture. 

The general trend of foundry thought is to con- 
clude that oil-sand mixtures are best produced in 
some type of mixer which will not break the grains 
of the sand, and hence there is offered on the 
market the various types of paddle mixer or some 
design very similar in principle. It is, however, 
a conclusion which has been generally accepted 
rather from the makers of the machinery than a 
result. of experimental work. Foundrymen for 
many decades have been aware that the 
application of work in the manner of tread- 
ing with the feet causes a sand = mixture 
to be considerably tougher to the feel and 
better to mould into shape than when mixed with 
the shovel only. The explanation is, that the work 
of treading causes a more intimate and evenly 
distributed contact between the grains of sand and 
the clay bond. In a similar way, the delicacy and 
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frailty of the shapes required in the majority ot 
cores for motor cylinders call for the highest 
degree of strength from the sand mixtures, and 
it is found iv the preparation of oil-sand mixtures 
that the application of work in the form of a 
moving weight upon the sand produces a greater 
strength in the mixture. The diagram helow shows 
the difference effected by three different types of 
sand mixers using three standard sand mixtures. 

Series | (Fig. 3) illustrates the degrees of green 
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grains for the bonding material to cover, which 
would be reinforced in the interstices by the finer 
erained sand, 

In all the series it will be noticed how the 
strength of the sand is increased in proportion to 
the work applied during mixing. 

The point now arises, to what extent is damage 
done to the grains of the sand when subjected to 
the weight of the heavy rollers, By taking Series 3, 
where the coarse-grained sand was used, a much 
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better opportunity will be afforded of measuring 
more accurately than in the case of the other mix- 
tures. To this end samples of the sand mixture 
after each treatment were taken and ignited 
thoroughly to burn off the volatile bonding 
material, after which 1L00 grammes of the ignited 
sand were put through a set of standard sieves, 
and the amount of sand retained on each size of 
sieve weighed and expressed as percentages. The 
graphs shown in Fig. 4 express the results. It 
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bond strengfh obtained from th@ same mixture 
but mixed (1) an old type of Fordath paddle 
mixer; (2) the latest type of double Simpson 
muller mixer; and (3) an ordinary type of mortar 
mill with two plain mullers. 

Series 2 (Fig. 3) shows the results obtained from 
similar experiments as Series 1, but with the addi- 
tion of 0.50 per cent. rosin, which explains the 
total increase in strength of the mixture. 

Series 3 is of a very interesting nature on 
account of the general idea that a coarse grain 
sand is necessarily weaker than one of fine grain 
-—this is not so, for in these experiments a very 
coarse Leighton Buzzard sand was mixed with 
equal quantity of shore sand, and although the 
quantities of the artificial bond added were slightly 
different from the previous mixture, vet this was 
not enough to account for the very marked in- 
crease in green bond strength obtained. The ex- 
planation is no doubt to be found in the larger 
surface area which is exposed around the larger 


TasLe V.—Sieving Tests on Various Sands, 


Shore sand mixture, 


Size of Sieve (meshes to sq. ins.). 


Mixture from | 10 


Paddle mixer 

Simpson mixer .. 
Mortar mill .. .. 
Shore sand before use.. | 


70 | so | 90 | 100 | Rem. 

o o o o o/ 

l ve 0.20 | 0.70 
1.30 
16.5 | 47.5 | 23.5 | 1.70 | 5.2 0.20 | 1.50 
59 | 21.4 | 46.3 {| 23.3 | 1.52 | 4.31 | 0.39} 1.42 


Taste ViI.—Sieving 


Tests on Coarse Sands, 


Coarse sand mixture. 


Size of sieve (meshes to sq. ins.). 


Mixture from 10 20 30 40 5O 60 | 70 | 80 | 90 | 100 | Residue, 
addle mixer | 2.8 16.75 25.95 6.3 12.16 | 19.0 10.85 | 1.97 | 2.65 | 0.27 0.93 
Simpson mixer .. «ol 3.87 | 30.0 27.0 | 4.7 6.7 23.0 11.4 1.20 | 2.75 | 0.17 | 0.65 
Mortar mill l3.so |] 16.5 | 28.0 5.0 7.5 22.6 15.7 0.05 | 0.10 |) 0.07 0.78 
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vill be seen that there is very little difference in 
the grain size of the three mixtures, the greatest 
degree of difference occurs between the sieves 60 
and 80, but is not disturbing. 

The lower grain sizes are of an equal regularity 
which is a definite proof that grinding of the sand 
grains does not take place, where the dry sand is 
allowed to be milled for any length of time with- 
out the additions of oil, ete., necessary for the 
mixture, it is to be expected that a breaking-up 
of the grains will occur. It is the author’s opinion 
that the additions of oil, molasses, ete., act as a 
lubricant and a preventative against the trouble 
generally anticipated. 

In Tables V and VI are the figures of two ex- 
periments, using, in the first place, shore sand 
only in the mixture, and in the second a mixture 
of equal quantities of coarse Leighton Buzzard 
and shore sand. 

These results, stated graphically in Figs. 4 and 
5, are very interesting, and illustrate the point 
claimed with greater distinction than the tables 
of figures. Particular note should be made of the 
results obtained from the shore sand mixture— 
comparing the trend of the curves from each type 
of mixture with that of the unmilled shore sand. 
The results here given are entirely reliable, repre- 
senting a mean of many trials, at the same time 
being actual results obtained. 


Treatise on Foundry Practice. 


In 1923 we published the following list of 
hooks dealing with foundry practice, and as we 
are constantly being requested for this informa- 
tion, we are reprinting it, with but one addition, 
and ask readers, technical societies and publishers 
to draw our attention to any that are missing. 

Metatturcy or Cast Tron. By J. E. Hurst. 
Sir Isaac Pitman & Sons, Parker Street, Kings- 
way. 15s. 

Tue or Iron Founpine. By Sexton 
& Primrose. The Technical Publishing Company, 
Limited, 55-56, Chancery Lane, W.C. 

Iron Founptnc. By B. Whitley. Sir Isaac 
Pitman & Sons, Parker Street, Kingsway, 
London, W.C.2. 3s. 

AMERICAN Founpry Practice. By T. D. West. 
Chapman & Hall, Limited, 11, Henrietta Street, 
London, W.C.2. $2.50. 

GENERAL Founpry Practice. By W. Rox- 
burgh. Constable & Company, 10, Orange Street, 
Leicester Square, London, W.C. 10s. 6d. 

Nores oN Founpry Practice. By J. J. Morgan. 
Chas. Griffin & Company, Limited, Exeter Street, 
Strand, London, W.C.2. 

Iron Founpry Practice. By G. J. Pitt. 
Cassell & Company, Limited, La Belle Sauvage, 
E.C.4. 6s. 

Founpry Practice. By R. H. Palmer. 
man & Hall, Limited. 15s. 6d. 

Founpry (Tron, Steen Brass). By F. 
Foster. Iliffe & Sons, Limited, 20, Tudor Street, 
London, E.C.4. Qs. 

British Resources or Rerracrory Sanps. By 
P. Boswell. Taylor & Francis, Red Lion Court, 
Fleet Street, E.C.4. 8s. 6d. 

Cast Iron IN THE Licutr or Recent Researcu. 
By Dr. W. E. Hatfield. Chas. Griffin & Com- 
pany, Limited. 12s. 6d. 

GENERAL Founpry Practice. 
and P. Longmuir. 
Limited. 15s. 

Practican Iron Founptne. By J. G. Horner. 
Whittaker & Company, 2, White Hart Street, 
Paternoster Square, London, 


Chap- 


By A. McWilliam 
Chas. Griffin & Company, 


Tue Arr or Patrrern-Maktne. By J. Chase. 
Chapman & Hall, Limited. 
Founpry Macnuinery. By EK. Treiber. Scott, 


Greenwood & Son, &, 
E.C. 3s, 6d. 
Movutpers’ Text-Book. By D. 
Chapman & Hall, Limited. $2.50. 
Partrern-Makine. By J. Kelly. The Machinery 
Publishing Company, Limited, 51, Chancery Lane, 
W: 


Broadway, Ludgate Hill, 


West. 


Founpry Macuines PArtTerNn 
Equipment. By E. S. Carmen. Penton Pub- 
lishing Company, Limited, Caxton House, 8.W.1. 

Propuction or Marirante Castines. By R. 
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Moldenke. The Penton Publishing Company, 
Limited, 2, Caxton House, Westmiuster, S.W.1. 

Brassrounpinc. By J. Horner. Emmott 
Company, 65, King Street, Manchester. 

Movern Iron-Founpry Pracrice. By G. R. 
Bale. The Technical Publishing Company, 
Limited, 287, Deansgate, Manchester. 3s. 6d. 

FounpryMan’s Hanppook. Penton Publishing 
Company, Limited. 

Cast Iron. By W. J. Keep. Chapman & Hall. 

A COMPARISON BETWEEN BritisH AND AMERICAN 
Founpry Practice, witH RerereNnce to 
THE Use or Rerracrory Sanps. By P. G. H. 
Boswell. Hodder & Stoughton, Limited, Warwick 
Square. ds. 6d. 

AMERICAN MALLEABLE Cast Iron. 
Schwartz. The Penton Publishing 
Limited. 35s. 

PRACTICAL PAtTERN-MAKING AND By 
W. H. Wilson. John Heywood, 2, Amen Corner, 
London, 

Gun-Merat Brass Founpinc. By H. S. 
and J. S. G. Primrose. Louis Cassier & Com- 
pany, Bedford Street, London. 10s. 

Founpry Work. By B. Shaw and J. 
Sir Isaac Pitman & Sons, Limited. 2s. 6d. 

THe or Tron Founpine. — By R. 
Moldenke. MeGraw Hill Company. 30s. 

Tron. By S. Jones Parsons. 
Constable & Company. &s. 

Mopern Founpry Pracrice. By John Sharp. 
Ik, & Spon, 57, Haymarket, S.W.1. 

Steen Casvines. By W. M. Carr. 
Penton Publishing Company. 7s. Gd. 

Founpry Cost Accounvine, By R. Beet. 
Penton Publishing Company. $5. 

Founpry Pracrice, By Tate and Stone. John 
Wiley & Sons. Gd. 

Practican Parrern  MAkine, By F. W. 
Barrows. The Norman W. Henley Publishing 
company, New York. Gs. 

PRINCIPLES AND Practice or By 
K. LL. Rhead. Scientific Publishing Company, 
Manchester. 7s. 6d, 

Pracrtcan ALLOYING,. By J. F. 
Penton Publishing Company. 35. 

Tue Curota Furnace. By Edward Wirk. & 
IF. Spon. 15s. 

Founpry Troxs. By Kirk. Baird, 

Tue Stee. Founpry. By Hall. McGraw Hill 
Company, 6, Bouverie Street, E.C.4. 

Lectures ON Tron Founpinc. By Thos. Turner. 
Chas. Griffin & Company. 


By A; 


Company, 


Kdgar. 


Buchanan. 


Oxygen in Iron and Steel.* 
By P. Opernorrer, H. J. Scuirr.er anp W. 
HESSENBRUCH. 


The authors, in the Summary to their Report 
of the Committee for Working Materials of the 
Association of German Ironmasters, make the 
following statements :— 

As regards the influence of oxygen on the 
primary and secondary structure of iron and 
steel, they remark that in numerous vacuum melt- 
ings, consisting of electrolytic iron and ferrous 
oxide, a distinct segregation of crystals was 
observable after, the first etching. As the amounts 
of phosphorus and carbon present were too slight 
to account for’ this segregation, it had to be 
attributed to the oxygen present in solid solu- 
tion. 

It was possible to determine a maximum value 
for the distinctness of the primary structure, 
which value apparently coincided with the upper 
limit of solubility of the oxygen in the iron at 
room temperature. With higher oxygen contents 
the primary etching became less distinct. By 
means of deoxidising agents the maximum value 
of the distinetness was apparently altered in 
accordance with lower oxygen contents. 

The same phenomena in regard to the primary 
etching were proved to occur in a series of alloy 
steels, which were prepared in pairs. Of these, 
one of each pair was melted in the ordinary way 
in an oil furnace, while its fellow was enriched 
with oxygen by blowing in air before admixing 
the alloying metal. Steels rich in oxygen gener- 
ally showed a primary structure, while this was 
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absent in the steel low in oxygen with which it 
was compared, The greatest clearness in the 
primary etching was, moreover, found in these 
steels also with medium oxygen content. 

In overblown steels the secondary etching 
showed a rather coarse grain, an inner-crystalline 
structure of the ferrite and a great fluctuation in 
the number of inclusions from grain to grain. 
Speaking quite generally, it may be said that 
steel with a high oxygen content showed an irre- 
gular and indistinct secondary structure. 

As regards the influence of oxygen on certain 
properties of alloy steels, the authors state that 
a series of samples of steel were melted in pairs, 
the two samples of each pair having the same 
composition with the exception that one sample 
of each pair was enriched with oxygen by blowing 
in air previous to casting. These samples were 
tested in various respects in their cast and 
wrought state. In addition the oxygen was deter- 
mined by the hot-extraction process. 

The influence of the different alloying metals 
on the malleability red-shortness, was 
examined. It was shown that red-shortness did 
not depend on the oxygen content alone, but this 
question could not be definitely settled on the 
basis of the tests already carried out. 

In the case of very poor steels with high oxygen 
contents good malleability could only be obtained 
when they contained more than 0.5 per cent. of 
aluminium. The bottom of the ingot showed a 
somewhat higher oxide content (inclusions) than 
the middle and the top, and behaved generally 
much less satisfactorily in forging. 

Without exception the cementation tests with 
steels high in oxygen produced (irrespective of 
their composition) a rather fine grain, a fine 
roundish cementite network, and a cementation 
zone of slight depth. In the case of steels having 
an aluminium content of about 1 per cent. a very 
weak hyper-eutectoid zone was only obtained. 

In the hardness tests the steels with a high 
oxygen content showed a liability to overheating, 
and therefore possessing a small hardness range 
with rather coarse martensite or troostite. In 
the case of steels high in oxygen the overheating 
tests produced a rather coarse grain, needle fer- 
rite and general irregularity of structure. Tn 
these steels, in contrast with those with low 
oxygen content, nitrogen needles could be observed 
after annealing. The regeneration tests showed 
no particular differences between steels high and 
low in oxygen. 

In the decarbonisation tests the steels contain- 
ing oxygen generally showed a thicker coating of 
seale and decarbonised zone. The forging tests 
for the purpose of producing a slaty fracture, 
showed, in the case of steels with high oxygen 
contents throughout, a characteristic slaty and 
wood-fibre fracture, which was attributable to a 
primary segregation due to the presence of 
oxygen. 


The Continental Steel Trust. 


tepresentatives of the groups forming the Con- 
tinental Steel Trust assembled in Brussels on Decem- 
ber 8 and 9 as arranged. After a discussion of the 
situation on the market, it was decided to maintain 
the rate of production during the ensuing quarter 
at the same figures as in the current quarter. On 
behalf of the Central European countries who are 
members of the Trust, an application was made to 
increase their quota and at the same time té reduce 
the penalty for exceeding the allotted output. These 
questions, however, were deferred for consideration 
at the next meeting of the Trust to be held in Paris 
on March 9, 1928. 

The question of the proposed selling organisations 
for semi-finished material and = shapes again came 
forward for discussion at the Brussels conference, but 
apparently no progress was made. The Belgian 
group is said to have put forward a new demand 
in the form that the French and Germans should 
abstain from disposing of semi-finished material and 
shapes in the Belgian market, but this proved to be 
unacceptable to the two groups concerned. 

Taking advantage of the presence of the steel 
makers in Brussels, a meeting took place of the 
members of the Erma (European Rail Makers’ Asso- 
ciation), under the presidency of M. Greiner, of the 
Cockerill Works. |Current business was discussed 
and the orders received were divided among the 
different groups. No change was made in the sale 
price. Sale conditions continue to be satisfactory. 
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Electric Power in 
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the Foundry—IV. 


By “ Kilowatt.” 


An Up-to-Date Foundry. 


Before proceeding to deal with what might be 
termed the miscellaneous application of electric 
power in the foundry, i.e., driving of compressors, 
moulding machines, fans, sand mills, hammers 
and so on, the following details of a new all-elec- 
trie charging equipment in an American foundry 
may be of interest to the foundry industry of 
this country, as it offers a good example, electric- 


ally and mechanically, of modern practice in the. 


application of electricity in the handling of 
material in the foundry. All the furnaces, which 
by the way are of the electric are type, are served 
by a new type of charger, which is one of the fea- 
tures of the installation. This machine, which is 
a low, floor-type unit of 5-ton capacity, is not 
only believed to be the first of its kind to be 
equipped with worm gear drive but the first to be 
supplied throughout with standard tapered roller 
bearings. The construction and operation of the 
machine are, briefly, as follows:—The trolley 
frame and end castings are both solid one-piece 
castings, a construction that eliminates the neces- 
sity for mounting the driving motors and shafts on 
separate supports bolted to the frame. The charg- 
ing ram which is of forged steel, is raised and 
lowered by means of two crank-shafts, which are 
driven by a 40-h.p. motor through a worm gear 
having a speed reduction ratio of 20 to 1. The 
shafts of both the worm and wheel respectively of 
the gear are equipped with three sets of tapered 
roller bearings, the two inboard hearings being 
of the single and the outboard, or pinion, bearing 
being of the double type. The ram is rotated by 
a 5-h.p. motor, which drives it through a set of 
spur gears. 

Cross-travel mechanism is driven through a 
worm gear by a 30-h.p. motor located at right 
angles to the direction of travel. In this case, 
also, both the worm and wheel shafts of the train 
run on tapered roller bearings, the arrangement 
for both being the same as that for the hoist gear. 
Bridge travel is obtained by two 40 h.p. motors, 
one on each side of the bridge, each of which 
drives its own set of track wheels through a 
geared line shaft. The shaft and all the wheels 
are completely equipped with tapered roller bear- 
ings. The entire control is of the magnetic time- 
limit variety. 

Among the outstanding advantages claimed for 
this machine are, the substitution of worm for 
spur gears rendering the machine simpler, and 
therefore easier to operate and maintain. The 
number of moving parts and the friction load tm- 
posed by those actually incorporated in the 
machine are greatly reduced, thus making it pos- 
sible to use motors of a lower horse-power, with 
a consequent saving in power consumption. The 
combination of worm drive and the liberal use 
of roller bearings have minimised the lubrication 
expense, besides making the machine much easier 
running and thereby lengthening its useful life. 
Last, but not least, a construction has been per- 
mitted that¢ gives the operator an unobstructed 
view of the end of the ram, the charge, the floor, 
and the interior of the furnace. 


The Ladle Crane. 


On the pouring side of the building is a 165-ton 
ladle crane, also equipped with worm-gear drive 
and roller bearings throughout. The crane is of 
the four-girder type, and in addition to the 165- 
ton main hoist is equipped with a 50-ton auxiliary 
trolley and a 15-ton auxiliary hoist. A novel 
arrangement has been developed for the drive of 
the main hoist, which, in addition to simplifying 
its operation and construction, adds considerably 
to its safety features. The main hoist drive shaft 
consists of two sections of equal length butted 
together and connected by a flexible coupling. 
Each section has a 110-h.p. driving motor at the 
far end, which is connected through a flexible 
coupling to a worm gear, which drives one of the 
hoisting drums through a pinion mounted on the 
shaft of the worm wheel. A solenoid brake is 


mounted on each section between the worm gear 
and the main coupling in the centre. The effect, 
therefore, is that of a continuous shaft with a 
driving motor, gears and brakes at each end. The 
two hoisting drums are so located that their driv- 
ing gears are parallel, and while under normal 
conditions they do not make contact, in case of 
failure of a drum pinion, shaft or worm gear on 
either end of the main shaft they will make con- 
tact, so that the solenoid brake on the section of 
the shaft that is still operative can hold both 
drums stationary and prevent the load from drop- 
ping. 

The control for the main hoist drive also has 
some interesting features. It is of the magnetic 
time-delay type, and consists essentially of two 
complete control systems, one for each motor, 
which are operated by a common master switch. 
The two are connected through the master switch 
so that their sequences in hoisting and lowering 
operate simultaneously and the motors are brought 
up to speed in perfect synchronism. Therefore 
there is no possibility of a twisting strain being 
applied to the main shaft owing to one motor 
exerting a different degree of torque or running 
at a different speed from the other. In case power 
on one motor fails for any reason, both are dis- 
connected and the two solenoid brakes set, so 
that there is no tendency for one motor to try to 
drive the shaft against the brake of the motor 
that is out of commission. The control provides 
dynamic braking on both motors on both hoisting 
and lowering motions, which, in the case of the 
latter, is applied to reduce the motor speed before 
solenoid brakes are set. 

The rest of the control, that for the bridge, 
trolley and auxiliary hoist motions, is of the 
standard magnetic time limit variety. In_ this 
case, as in that of the charger, the two elements 
of the worm gears are mounted on roller bearings, 
the arrangement being the same as that described 
on the charger. The rest of the drives on the 
crane are of the spur gear variety, the trolley 
being driven by a 40-h.p. motor through two sets 
of gears, and the bridge travel mechanism by two 
90-h.p. motors. 


Electric Tools in the Foundry. 


The use of portable electric tools such as drills, 
grinders and hammers, ete., in the foundry is 
rapidly on the increase. The advantage claimed 
by this method is the reduction of heavy initial 
expenditure on eompressor plants, pipe systems 
and their installation and lower running costs. 

Originally all electric tool motors were totally 
enclosed, and this was considered the best prac- 
tice until forced ventilation was introduced, and 
it was then found to be so great an improvement 
that the totally enclosed motors were discontinued. 
Under the heading of portable electric tools the 
electric drill comes first in popularity. Then 
there are portable electric grinders for use in 
foundries, machine shops and general engineering 
processes, with hand or tool-part attachments, and 
miscellaneous tools, such as hammer drills, 
blowers, ete. 


Three-Phase High Frequency Portable Electric Tools. 


This equipment is intended to meet the demand 
for portable electric tools for production work, 
where it is necessary to run them for long periods 
at a time and where they are likely to be sub- 
jected to very severe usage. 

The advantages claimed for the high-frequency 
system is reduced weight, power increased and 
maintenance reduced, and represents altogether 
the greatest step forward in portable tool design 
since the introduction of the electric drill. 

The underlying idea is as follows:—The induc- 
tion motor which operates on single, two or 
three-phase electric supply, as is well known, 
requires less attention than an equivalent d.c. 
motor, chiefly on account of the absence of com- 
mutator and brushes, as well as the more constant 
speed. The rotor in the induction motor, more- 
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over, is practically immune from burning out, 
while a very heavy load would be carried before 
the stator windings would be subject to this 
trouble, whereas in the case of the direct-current 
motor, both the armature and field coils are liable 
to burning out. 

It will, therefore, be clear that the squirrel- 
cage induction motor is capable of withstanding 
much heavier overloads direct-current 
motors of corresponding size. The advantages of 
the induction motor apply equally to the smaller 
motors of this type in portable electric tools. 
Their chief disadvantage has been that the 
periodicity limits the speed, and consequently the 
power, which can be generated in a particular 
size machine. 

With any portable electric tool, the power 
developed under load with a given size of arma- 
ture, assuming that the best design of winding 
has been used, depends upon the speed under load 
and is almost in direct proportion to that speed. 
Taking, for instance, the size of machine which 
has been developed in the high-frequency type 


for drilling and reaming up to 1 % in., this drill, 
as a portable drill of the usual type, has an 
armature speed of 11,000 r.p.m. light load, and 
a load speed of 4,800 r.p.m. If by some means 
the load speed can be increased to 9,600 r.p.m., 
the power of the tool will be practically doubled. 
The limiting speed in a series-wound d.c. motor 
is, of course, the free speed, and could not be 
increased with any degree of safety to the extent 
required to give a load speed of 9,600 r.p.m. 

In the a.c. induction-type tool, with all its 
inherent advantages, at 50 cycles the maximum 
speed is 3,000 r.p.m. (with a two-pole motor). 
With the high-frequency type, at 200 cycles, the 
speed of the two-pole motor will be 12,000 r.p.m., 
and at full load the drop in speed will be 
approximately 8 per cent., giving a speed of 
11,040 r.p.m. It is obvious, therefore, that while 
the free speed of the 200-cycle tool is no higher 
than the drill referred to, the load speed is more 
than double, so that more than twice the power 
will be developed with the same size of motor or 
armature. As compared with the ordinary 50- 
cycle induction motor, practically three times the 
power will he developed. 

For the high-frequency machines developed on 
these principles it is claimed :— 

(1) That increased power is available on account 
of the constant high speed under load in com- 
parison with d.c. or 50 cycles a.c. tools. 

(2) Because of this increased power, the weight 
is approximately two-thirds that of the d.c. drills 
of the same capacity and half the weight of the 
d.c. grinders of equal capacity. 

(3) On all loads constant speed is maintained. 
A direct-current motor, series wound, such as is 
generally used on small tools, slows down as much 
as 51 or 60 per cent., although fairly constant 
speed can be attained with shunt or compound 
windings. The sustained speed of the high-fre- 
quency machine enable the accomplishment of 
more work. 

(4) That important factor, maintenance cost, 
is reduced by a third that of the direct-current 
machine through:—(a) Absence of commutator 
and brushes: (b) squirrel cage rotor wound with 
bare copper, which is practically impossible to 
burn out: and (¢) the tool is mechanically stronger 
than any d.c. machine on the market, a feature 
rendered possible by the lesser weight, due to 
high-sustained speed, so that even with mech- 
anical parts strengthened the weight is still two- 
thirds that of the d.c. machine. 

The full load of a machine of this description 
is 4.00 k.v.a., or 3.5 k.w., taking the power 
factor into consideration. The chief point 
emphasised for the type of equipment under 
review is saving in maintenance cost. 

These high-cycle machines cannot, of course, 
run on circuits or ordinary periodicity. The 
tendency for a long time has been to lower the 
periodicity of the supply, and to-day 50 cycles, 
or in some cases 40, is about the normal. It is 
necessary, therefore, to supply these high-cycle 
machines from special generators giving a periodi- 
citv of about 200 evcles per second. The size of 
this generator would depend on the number of 
machines it is desired to use. As some guide, 
however, one machine of the type under discus- 
sion requires 4.5 k.v.a, 
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The Production of Diesel Engine Castings in 
Pearlitic Cast Iron. 


At a meeting of the Sheffield Branch of the 
Institute of British Foundrymen, held at the 
Albany Hotel, Mr. A. J. Richman, of Ipswich, 
gave an interesting lecture on ‘‘ The Production 
of Diesel Engine Castings in Pearlitic Cast 


Iron.” 
Mr. Richman’s Paper was_ illustrated with 
lantern slides of moulding machines, moulds, 


methods of moulding, special runners, and 
finished castings. He explained a hardness theory 
as it affected the wearing qualities of cast iron. 
Regarding the resistance to wear of pearlitic cast 
iron in relation to the Brinell hardness, the 
lecturer said the Brinell hardness was only a 
comparative test of its resistance to abrasion. It 
was not the iron that gave the highest hardness 
figure that resisted wear the best when the wear 
of engine liner was considered. 

To make a similar comparison they could take a 
habbit metal (antimony: tin: copper). Although 
this metal gave exceptional resistance to wear 
the Brinell hardness was very low. The reason 
for this was that the alloy in its constitution had 
two hard constituents, the antimony tin cubes and 
the antimony-tin-copper stars. These took care of 
the wear, whilst the soft tin-rich base constituent 
acted as channels for the lubricant. 

Another well-known metal to resist wear was 
gunmetal (copper: tin: zinc). In this case the hard 
Delta (tin-rich) constituent takes the wear, whilst 
the Alpha (soft) copper-rich base constituent acted 
as channels for the lubricant. When this was 
compared with cast iron they found that the hard 
constituents which take the wear were the 
phosphide meshwork and the cementite constituent 
of the pearlite. The ferrite constituent of the 
pearlite was the soft base metal, and this acted 
as channels for the lubricant. The best structure 
was one which was all pearlite, with small uni- 
formly distributed curly graphite — structure 
through it, and having a Brinell value of about 
190. 

Wear and Brinell Hardness. 


The President (Mr. A. Firth) said they would all 
join with him in expressing appreciation of Mr. 
Richman’s most interesting and instructive lecture. 
The President added that Mr. J. S. Glen 
Primrose, President of the Lancashire Branch of 
the Institute, had written to express his regret 
that pressure of business had prevented him 
attending Mr. Richman’s Paper that night, so 
that he might join with others in expressing his 
appreciation of the valuable work recorded in the 
Paper, showing the value of metallurgical control 
in the production of high duty cast iron, possess- 
ing regular physical properties as well as fairly 
definite chemical composition. 

It was very clearly demonstrated by the author 
of the Paper that great importance attached to 
two things in getting the best heat-and-growth 
resisting iron for liners and cylinder heads as well 
as pistons, namely (1) the production of suitable 
cooling rates of the smallest possible graphite 
particles, preferably of the well-known curly 
formation, and (2) the matrix of maximum pearlite 
constitution, cut up by as small a proportion as 
convenient of the separated phosphide patches. A 
recent determination had shown that this maximum 
pearlite composition could be attained without 
having as much as the usual 0.9 per cent. com- 
bined carbon expected from the constitutional 
diagram, and the new value for an iron with 
1.0 per cent. silicon had been placed as low as 
0.69 per cent. combined carbon. 

The question of resistance to wear had recently 
heen investigated, and it was clearly evident from 
the results over a wide range of irons from low 
carbon, low silicon to high carbon, high silicon, 
that there was a close relationship between the 
resistance to wear and the Brinell hardness 
number. Ferritic irons wear down very rapidly, 
giving under the standard conditions a loss of 
95 grammes per hour under a running load of only 
50 Ibs. distributed over a contact area of 9 sq. ins., 
this corresponded with a Brinell value of 130 


only. But with the pearlite matrix in the iron 
the Brinell values ranged from 180 to 210, and 
the wear figure dropped to just under one gramme 
per hour, which was the maximum resistance to 
wear experienced. With irons containing more 
than the eutectoid proportion of combined carbon, 
the wear was somewhat faster, due no doubt to 
some particles of the iron carbide breaking out 
and acting as a sharp abrasive. 

Another item considerably increasing the wear 
resistance was the use of nickel, and some recently 
published figures indicated that 3 per cent. of 
this added element had reduced the wear of a 
grey iron, as found in the Amsler abrasion testing 
machine, to one-fortieth that of the same composi- 
tion of iron without the added nickel. He would 
ask the author to state if he had found the effect 
of small quantities of nickel or chromium to assist 
in retaining the matrix of grey iron, from low 
silicon metal, in the pearlitic, or more desirably 
the sorbitie condition. 

In a recent Paper published in “ The Transac- 
tions of the American Society for Steel Treating,” 
Mr. Coyle had described some of his experiments on 
“The Heat Treatment of Cast Iron for Diesel 
Engines,”’ in which he claimed that both ordinary 
and high-test cast iron was very materially im- 
proved by a double heat treatment, consisting of 
quenching in oil from 800 deg. C. He would like 
to ask Mr. Richman if he had been able to effect 
any such improvement in his high test irons, 
either experimentally or in full seale castings, 
which would naturally have to he of simple design 
to withstand any heat treatment without § dis- 
tortion or possible rupture. 

Mr. RicuMman said that Mr. Primrose’s contribu- 
tion to the discussion confirmed somewhat the 
results obtained for the Brinell relation to wear. 
As regards the nickel addition to cast iron he had 
not experimented with it up to now. He had 
read with interest the Paper by Mr. Coyle, and it 
would form the basis of a very interesting experi- 
ment for the future. The Diesel engine is only 
in its infancy, and as time went on and the de- 
mand of the engine designers became more strin- 
gent, foundrymen will have to progress as regards 
producing castings to withstand the ever increas- 
ing strain and wear demanded by the designer. 


Payment for Improved Castings. 


Mr. J. T. Goopwtn (President of the Tnstitute) 
said the Paper they had heard was one of the 
best they had listened to for a long time. Mr. 
Richman had dealt with his subject in a way that 
touched the foundation of the foundry business. 
They had the metallurgical side based on a practi- 
cal demonstration, They could see from the 
descriptions of the mouldings that they were up 
against many problems, but they had overcome 
them, and from what Mr. Richman had shown 
them they had made a huge success of it. As a 
supplier of castings he found the greatest diffi- 
culty in obtaining a little money per ton for cast- 
ings of the tvpe Mr. Richman had shown to com- 
pensate them for the extra care and specialised 
metallurgical control required to produce them. 
He hoped the time would come when the increased 
cost to produce special castings would be appre- 
ciated and paid for. He would like to ask Mr. 
Richman to be good enough to repeat the charges 
that were put into the cupolas and the different 
analyses obtained. The charging of the cupolas 
was of vital importance, and he asked him to 
give them the method of charging. With regard 
to the Brinell hardness test, they had a greater 
relationship between the hardness and phosphorus 
than was appreciated. This experience was quite 
definite. Had Mr. Richman data showing the 
effect of the reduction of phosphorus. 

Mr. Ricuman, in reply, said that the irons 
used were ordinary irons (not cold blast or special 
irons) and the serap was domestic cylinder 
headers, ete., the analysis of which was known. 
Tt was desirable to know the composition of all 
the irons used in the charge, as with the silicon 
under 1.0 per cent., and a fairly low total-car- 
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bon the ultimate iron in the castings was what 
was termed a border line iron, where a_ slight 
lowering of either of these constituents resulted 
in a mottled iron, The cupola was charged in the 
usual way, the steel being charged on the top of 
the coke charge before the pig-iron and scrap. 
He blew at 8 oz, pressure with a tuyere of } of 
the area of cross-action of the cupola at the 
melting zone. 

A check on the volume of air was. instituted, 
this being more important than the pressure. 
The ratio of the volume of air to the weight of 
coke used was the important factor, 

For cylinder liners he aimed at the following 
analysis: —C.C., 0.8; T.C., 3.2; Si, 0.93; Mn, 
9.8; S, 0.1, and P, 0.2 per cent. ; 

A typical charge consisted of :— 


Cwts. Material. Composition. 
Si P Mn 
2 Steel scrap ... O80 0.06 0.35 
2 No. 2 Scotch ... os 0.4 1.0 
1 No. 4 Hematite a 0.03 2.1 
(High Mn) 
2 Cylinder scrap ... 0.93 0.23 0.6 


This gave an actual analysis of C.C., 0.85; T.C., 
3.19; Si, 0.95; Mn, 0.7; S, 0.11; and P, 9.18 per 
cent. 

As regarded the phosphorus content and its re- 
lation to the Brinell hardness, it was well known 
that high phosphorus irons gave a high Brinell 
figure, owing, of course to the phosphide being a 
hard brittle constituent. This fact was taken 
advantage of in making certain castings for sugar 
cane crushing rolls, but where strength and re 
sistance to high temperature was required the per- 
centage of phosphorus must be low. 

Mr. J. R. Hype agreed with all the speakers 
had said as to the Paper being an extremely 
interesting one. His firm had just put down a 
Diesel engine. He paid particular attention as 
to what was going on in the foundry. Engines 
for some mysterious reason did seize up, and the 
foundry had a great deal to do with the success 
or failure of these things. He only wished that 
foundrymen could get a little more credit for what 
they did, and particularly from those in the draw- 
ing office. The success of the Diesel engine turned 
on the success of the iron in the foundry. Curly 
graphite had been referred to, and the lecturer 
said it was a thing to get if possible. What were 
the best conditions of producing this? He did not 
agree with quite a number of things the lecturer 
had said. They were running up to 1 lb. per sq. 
in. By changing the coke they would get entirely 
different results from the same mixture. 

Unfortunately the whole of the work they had 
done had been upset by the coal strike. Tt was 
said that tests had heen made up to 17 tons to 
the sq. in., and he was not exaggerating when he 
said they had got up to 20 tons to the sq. in. in 
Sheffield. He did appreciate the American idea 
of oil quenching. The theories as to the wear of 
cast iron were very interesting. A good many of 
them had been wondering why they did not use 
steel and so find Sheffield something to do. 

Mr. Ricuman, answering Mr, Hyde, said in 
reference to curly graphite, the conditions seemed 
to be low total carbon and silicon content, with a 
fairly short cooling range. One of the inherent 
qualities claimed for cold blast iron could be 
traced to curly graphite. The only other way, and 
a cheaper way, was the use of steel scrap; thev 
found this invariably gave a fine curly type of 
graphite. 

The blast pressure cited by Mr. Hyde must be 
considered in conjunction with the tuyere area, 
which when small demanded a high blast pressure 
to obtain the correct volume into the cupola. Tt 
was quite possible to have too low a volume with 
a high blast pressure. As he had already said, 
pressure was a secondary consideration; it was 
the volume that mattered. He quite agreed with 
Mr. Hyde about unreliable coke; they could not 
produce good iron with bad coke. ; 

Mr. Roxsurau said one point which surprised 
him was casting the cylinders on the flat, and he 
would like Mr. Richman’s reasons for so doing. 
They had produced an iron with silicon 3.5 per 
cent. and a T.C. 2.4 per cent., using steel scrap 
and ferro silicon. He quite agreed with the 
speaker as to blast pressure, and 8 oz, was what 
thev found was the best practice with a controlled 
and definite volume. The castings being produced 
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in the low T.C, iron were small flat plates }-in. 
thick. 

Mr. Ricuman, replying, said that casting 
cylinders on the flat was a question of producing 
a good casting as cheaply as possible. Foundry- 
men would realise from studying the design of the 
cylinder that it would be a very difficult and 
expensive way of producing this casting. All 
Diesel A frames were so cast, but if the liner and 
cylinder were cast as one casting then the job 
would certainly have to be cast vertically. 

For the low T.C. iron, which Mr. Roxburgh was 
producing, practically the Emmel process, one 
must take into consideration the type of casting 
to be made was being used, but if he made a 
casting from a difficult design, having varying 
thickness, he would encounter shrinkage trouble. 

A point which helped the low T.C. was the high 
S$: it was easier to produce a low T.C. with high 
S$ than with a low Si. In producing an iron such 
as they were producing all the conditions favoured 
the absorption of carbon. 

A Memoer asked what difference was there 
between the pearlitic iron the speaker had shown 
and Lanz Perlit iron, and did a warm mould help 
to eliminate shrinkage trouble, and could the 
speaker explain why this should he? 

Mr. Ricuman said that in his opinion there was 
no difference between the pearlitic iron shown 
and any other iron having a pearlitic structure. 
As long as the structure was wholly pearlitic it 
did not matter what method was adopted to pro- 
duce it. Tt was a fact that a warm mould would, 
when a low Si and T.C. iron was used in con- 
junction with it, give the least shrinkage trouble. 
The reason for this was not very clear, unless it 
was that a warm mould gave a slightly prolonged 
solidification range, a sort of hesitation between 
liquid and solid, thus giving the iron time to take 
its shrinkage. 

A Memner said he was surprised the speaker 

found that the runners of the liners were mottled 
and the casting grey. 
_ Mr, Ricuman said when producing a_ pearlitic 
iron it was a fact that the mass of the casting 
produced must be taken into consideration with 
the analysis of the iron used in that casting. An 
iron suitable for a liner having a 2-in. wall thick- 
ness to be produced in pearlitic iron would be 
much too hard for a casting, say 12-in. x 1-in. 
x l-in. test bar, and so it was in this case of the 
down runner on the liner. The mass effect caused 
the liner to be grey, and the lack of that mass 
effect caused the down runner to be niottled. To 
obtain a 12-in x l-in. x 1-in. test bar, to repre- 
sent a liner casting, the bar was cast alongside, 
and within 3-in. of the edge of the casting, so 
that the mass effect of the metal in the liner was 
exerted on the test bar, and so a grey bar was 
produced, 


Steel Foundry Receives Orders for 
Cement Plant. 


Messrs, Edgar Allen & Company, Limited, of 
Imperial Steel Works, Sheffield, “have received 
from the Oxford and Shipton Cement, Limited, 
an order for the plant for the production of 
120,000 tons of Portland cement per annum at 
the new factory which is being erected in Oxford- 
shire. 

; The Southern Portland Cement, Limited, which 
is about to equip a Portland cement factory at 
Berrima, New South Wales, has also placed the 


order for their new plant with this concern, 
through their agents, Messrs. Noyes Bros. 
(Sydney), Limited. The capacity of ‘the plant 


will be 120,000 tons per annum of high-grade 
Portland and quick-hardening cement. 

Additional contracts which Messrs. Edgar Allen 
& Company, Limited, have in hand are a 50,000- 
ton Portland cement plant for the Milburn Lime 
& Cement Company, Limited, New Zealand; a 
35,000-ton Portland cement plant for the Barn- 
stone Cement Company, Limited, near Notting- 
ham; a 35,000-ton Portland cement plant for Mr. 
W. E. Benton, Chinnor, Oxfordshire: and a rotary 
cement kiln and auxiliary plant for the Sundon 
Works of the Associated Portland Cement Manu- 
facturers, Limited. 
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Wet Process of Vitreous Porcelain 
Enamelling.—IlI. 
By W. Marsuane. 
Dressing Room. 


This can be of considerable help in ultimately 
perfecting the finished article. It is desirable to 
grind off all fins and gates in a manner that will 
leave a clear casting without ridges or recesses. 
The operators in this room should be taught to 
grind the surfaces in such a manner that there 
will be no lumps, indentations or other defects, 
even blow- and draw-holes can be minimised by 
grinding. It should be remembered the enamel 
follows the surface and will carry the casting 
defect through to the finished job. Polished sur- 
faces are not desirable on surfaces to be enamelled, 
as the enamel will not adhere well to polished cast 
iron, and, moreover, it is labour lost, as the sur- 
face is roughened again in the sandblast opera- 
tion. Care must be taken to avoid the use of 
acids in cleaning castings, and they should be 
strictly kept away from all oil or any such sub- 
stances which will cause trouble in the enamelling 
operation. The iron is porous and will absorb 
acids, oil and other foreign matter, which will 
vaporise and produce bubbles and also cause the 
enamel to fly from the casting during the burning 


operation. 
Sandblasting. 

Castings to be porcelain enamelled must be 
thoroughly cleaned and free from sand and grit. 
This is best accomplished by sandblasting. If 
proper equipment is used, and due regard paid to 
the air pressure and abrasive, very little or no 
trouble will result from this source. However, 
enamellers must not lose sight of the importance 
of this operation, and strict control must be exer- 
cised at all times. The sandblasting operation 
should be done with fine flint; experience here 
seems to indicate that shot abrasive peens the 
surface of the casting much more than flint, and, 
therefore, destroys those infinitesimal hooks, 
hollows and humps that should be on the surface 
to fuse into and help to bind the enamel. Do 
not rattle castings to be enamelled (by this is 
meant barrelling), the sandblast will clean them, 
and long barrelling is likely to affect the surface 
the same way as blasting with shot. 

There are several makes of sandblast equipment 
on the market suitable for porcelain plants; the 
writer, however, is of the opinion that the free 
blast in conjunction with a chamber or cabinet 
gives better all-round results than the automatic 
machines. Sandblast equipment must be kept in 
good condition; it should be inspected frequently, 
all air lines should be equipped with oil and water 
separators, and the air pressure at the sandblast 
machine should not be less than 60 Ibs. per sq. in.— 
80 lbs. per sq. in. will give better results. Efficient 
sandblasting will go a long way towards keeping 
the enamelling costs low, and will avoid the re- 
doing of work which results from dirty castings. 
Many attempts have been made to use a substi- 
tute for flint but with indifferent results, and from 
the writer’s experience the use of the best flint 
sand will be the least expensive in the end. Sand- 
basting of cast-iron castings is analogous to pick- 
ling sheet iron before enamelling; good sandblast- 
ing gives a silver grey appearance, associated with 
a rough surface, thus exposing the pores of the 
iron, which results in better adherence of the 
enamel. 

When a casting is fired the pores of the iron 
naturally expand, and if the surface is clean the 
enamel will hold perfectly. It is difficult to 
remove oil and grease from castings that are to 
be enamelled, and where this condition exists cast- 
ings should be annealed before sandbasting. This 
will burn out the oil or grease and the desired 
surface will be obtained after sandblasting. 
Imperfect sandblasting will result in “ jumpers ” 
and black specks. The castings will then have to 
be re-sandblasted and re-enamelled, and it very 
often happens that this trouble does not appear 
until the second coat of enamel has been fired. 
The sandblast operation is necessarily a somewhat 
dirty one, and this department should be located 
where as little dust as possible will enter the other 
departments. The sandblast room should be de- 
tached from the enamelling building, if possible, 
and connected to the spray rooms by a covered 
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rinaway. Castings should be sprayed as soon as 
possible after sandblasting. If there should be any 
delay the sandblasted castings should be stored 
in a dryer, or at least in a place where they will 
absorb as little moisture as possible. In conclusion, 
the writer is convinced that many of the troubles 
that occur in the wet process of enamelling of cast 
iron are blamed on the foundry, and to many 
causes other than sandblasting; but a very careful 
check of cast-iron enamelling in this country has 
indicated that the majority of the troubles are 
caused by poor sandblasting, and as a precaution 
the writer would suggest that the enameller 
examines the sandblasting outfit before looking for 
the trouble elsewhere. 


Notes on Oxy-Acetylene Cutting 
in Foundries. 


By C. H. 8. 

The proper use of the oxy-acetylene cutting flame 
has enabled many foundry managers to redace 
their rejections, and the flame, when employed for 
cutting risers, has exerted an important influence 
on modern casting practice. Manganese steel cast- 
ings afford an instance of the use of the oxy-acety- 
lene flame, which has replaced other methods for 
removing the sprues and runners or the risers and 
sink heads. Though manganese steel offers almost 
insuperable obstacles to other cutting methods, it 
can very readily be dealt with by the oxy-acety- 
lene flame. 

In the case of carbon steel castings many foun- 
dries are now using the flame instead of the sprue 
cutter on small castings and the “ flogging ”’ 
method on large castings. Many foundries still 
use the saw for cutting risers up to 3 in. or there- 
abouts in thickness, though the gas flame has in 
many cases proved much more economical. 

The gas flame is not so often used in cutting 
risers from grey iron castings, because the metal 
is more brittle and softer, and the sink heads may 
be broken or sawed off easily. There are cases, 
however, where the cutting flame is useful, ¢.g., 
in the case of large cast-iron roll housings. 

The cutting flame may play an equally import- 
ant part in the reclamation of defective castings, 
particularly where the defect is minor in degree, 
such as a blow-hole, a shrinkage crack or part of 
a lug missing. An instance of the economy which 
may be effected is afforded by the case of a foun- 
dry producing brass castings for faucets and 
general pipe fittings. The records showed that 95 
per cent. of the castings made were good, and that 
the use of the oxy-acetylene flame enabled over 
3,000 reclamations to be made per month on an 
average at a cost of just over half the replace- 
ment cost. It is worth noting that all these re- 
claimed parts had to pass a rigorous hydraulic 
test and were also nickel-plated afterwards, so 
that the welder’s work had to be perfect. 

Another opportunity to use the flame for re- 
clamation is in the case of aluminium castings. 
The three methods of reclamation that have been 
used for aluminium castings are burning-on, i.e., 
adding metal to fill up the defective section; 
soldering, which has not proved successful; and 
oxy-acetylene welding. In an investigation cover- 
ing a number of foundries made by Anderson and 
Boyd, of the American Foundrymen’s Association, 
the following figures were the result :— 


Total assed | Castings Total 
Production. castings | first in- | saved by os 
| rejects. 
poured, | spection| welding. 
Miscellaneous 
automobile 2,093 1,018 808 267 
Motor crank cases 270 214 Is 
Differential 
housings is 438 242 96 Loo 
Jobbing foundry 1 92 5 3 
Motor castings .. 100 so 12 1 


From such figures it would seem that half the 
castings which would be rejected could) be re- 
claimed by welding. 

It is obvious that a large and complicated cast- 
ing should be welded rather than scrapped if a 
small defect should appear. Instances of this 
procedure are to be found in large motor-car 
works, where, in many cases, the welding of crank 
cases, grey iron cylinder blocks, transmission 
covers and pistons is the regular practice. 
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Oil Sand Cores in the Jobbing Foundry.’ 


By J. Masters. 


The author lays no claim to a new practice when 
bringing this subject before the meeting. There 
seemed to be no definite information available as 
to by whom and when this method was introduced, 
and no credit had been claimed for what had 
undoubtedly been a great boon to foundrymen. 

During the war the output of thousands of tons 
ol ferrous and non-ferrous castings had been ma:le 
possjble by the use of core oils. It was not pro- 
posed to discuss the merits of any particular core 
oil. Many claimed to have the ‘‘ one and only ’ 
mixture, and there was no doubt that during 
the past ten years much progress could be recorded, 
the present-day result being that it was possible 
io make practically any class of core with the aid 
of an oil binder and silica sand. 

Up to the present it had not been found com- 
mercially possible to produce a binder which would 
take the place of loam such as is used in the mana- 
facture of pipes or large loam moulds. Research 
work was being carried on to provide a sand free 
from any opening matter. Those who had this 
matter in hand were rather conservative as to its 
composition, but he thought before long there 
would be a binder on the market which one could 
‘slip’? as easily as core loam. : 

It had, however, been found economical to form 
core prints where possible and to use cores in 
places where there were brackets, feet, flanges or 
overhung pieces in the moulds made in loam and 
by building the cores in the moulds. 

Everybody remembers the variety of conunodi- 
ties used as binders, é.¢., glue, treacle, flour, beer, 
various kinds of gums, boiled potatoes, resin, ete., 
with results as varying as the materials themselves. 
At times cores would be removed with ease, but 
at others the greatest difficulty was experienced, 
notwithstanding the fact that, as far as tt was 
possible to judge, the mixtures had been the same 
in each instance, and the reluctance of many foun- 
drymen to try oil sand) cores was, in many 
instances, due to the adverse reports which had 
been circulated. 

Baking Cores. 

Sea-shore sand was the most used, 
easily obtainable it was undoubtedly the best. 
There were in many parts of the country local 
deposits of sand which gave satisfactory results. 
All that was necessary was to find a suitable sand, 
suitable binder, and use a little tact in manipula- 
tion, and last, but not least, to have proper dry- 
ing or baking facilities. The baking was as essen- 
tial as the binder, and there must be reasonably 
controllable conditions. There was no doubt that 
many foundries had paid very little definite atten- 
tion to the drying of cores and moulds. It was 
essential to know at what temperature to dry the 
cores, but after a little experience this became 
automatic. Definite temperatures were sometimes 
given by certain firms, and the danger of burning 
the cores could not be too strongly emphasised. 
The most important factor was to get the tem- 
peratures to about 250 to 300 deg. Fah., and to 
do the rest by passing in free hot air. 

In all jobbing foundries there would be a cer- 
tain amount of dry sand moulds which would have 
an effect upon the oil sand cores, but it was 
necessary to have a free passage of oxygen into 
the stove alongside the firebox and by this means 
a coke consumption of, say, five ewt. per night 
easily be reduced to one of three ewt. per night. 
It was very surprising to see how accurate some 
foundrymen became in the matter of temperatures 
without the aid of pyrometers, but the danger of 
burning cores could not be too strongly stated. 


and when 


Co-operation Between Foundry and Pattern Shop. 

Much time and money might be saved by prac- 
tical co-operation between foundry and pattern- 
shop foremen. Often economy could be effected by 
parting a core into two or three pieces, obtaining 
perfect results. In the case of valves or castings 
of a similar character, it was necessary to make 


* A Paper read before the Wales and Monmouthshire Branch 
of the Institute of British Foundrymen at Newport, Mr. 
} mee Hirst presiding. The author has presided over the Lancashire 

ection, 


only half of a box, and where jointing of the 
core was necessary this could be done by drying one 
half, then placing the green half on the dried 
half for carrying into the stove. For example, 
a 12-in. stop valve could quite easily be made 
in halves, but above this size one need not joint. 
Again, where the bottom of a casting—a_bed- 
plate, for instance—had to be made with a checker 
or diamond pattern on the bottom, all that was 
necessary was to make a block print, say 1} or 
2 in. thick, and a section of corebox, say about 
18 in. long or as near as is practicable to meet ihe 
design of the pattern. This method was, said the 
speaker, adopted in many large foundries in Lan- 
cashire and Yorkshire, one great advantage being 
that a mould with a dry-sand bottom and green- 
sand wall was obtained. 


Avoiding Unsightly Markings. 

In cases where it was necessary to fasten studs 
on the sides and bottoms of moulds, oil-sand cores 
were of great assistance. This refers to green- 
sand moulds. If it was necessary to put a stud 
in position, it was possible to locate it better, and 
there was no risk of unsightly marking. All that 
Was necessary was to put a flat piece of core to 
the face of the pattern and ram up in position 
ready when the mould is finished to have the stads 
or chaplets fixed on with tacks or small nails. 
Properly made slabs would resist moisture and also 
stand heavy weights without vielding. If given a 
good coat of blacking there would be no marks 
left on the casting. 

Blacking Cores. 

So far as grey-iron castings were concerned, the 
chemical composition of the sand was not the seri- 
ous tactor which many foundrymen seemed to 
think it was. For castings other than grey iron, 
more care should be exercised, and in many cases 
it would be found advisable to blend two kinds of 
sand together: and where high temperatures were 
to be encountered, it was essential to blackwash 
the cores to resist the erosion of the metal. For 
castings with a fair percentage of tin or phos- 
phorous content blacking was a good factor of 
safety, and for malleable castings various methods 
were adopted. In some cases three varieties of 
sand were used in conjunction with the binder 
compounds. 

The Venting of Cores. 

Vents were recommended as a safeguard, but 
the use of wax vents was not recommended, as 
these leave a soft area in an oil sand core due to 
the carbon compounds from the wax taper. 
Strands of straw made good vents, and when ihe 
cores were baked the ends of the straw could be 
located by just filing a small ricket along the 
print of, say, a port core and, providing the metal 
is not allowed to get over the print of the core, 
the gases come away readily with a minimum 
amount of trouble. In many instances vents were 
unnecessary, and in the making of large cores it 
was not necessary to use any special method of 
venting. Large bulky cores were readily made by 
just lining the walls of the core with oil sand 
and filling the inner part with cinders, clinker 
or old black sand. This, undoubtedly, is a very 
efficient method, as it keeps the dressing shop 
free from a lot of undesirable matter, added to 
which it is readily removed from the most intri- 
cate castings, and as soon as the casting is in 
a position to be dressed the cores run out if a 
free escape is provided, 

Core Irons. 

With oil-sand cores, grids and core irons are 
reduced to a minimum. For instance, large wheels 
could be made with oil sand which by loam-sand 
method would need grids to carry the sand and 


also for lowering the cores into the mould. With 
oil sand all that was necessary was a few loose 


irons with one placed in the proper position to 
carry the lifting hook. Wheels weighing 12 tons 
had been made where every core was oil sand and 
not a single grid was used, 

One of the chief economies in the use of oil-sand 
cores would be found in the dressing shop, and it 


to 
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Was sate to say that wherever oil sand was used, 
the one class of foundry worker who liked this 
class of core was the dresser, 


Stator Frames. 

The mould for this was struck up in loam, The 
core was made partly in loam and then built up 
by segment cores made in oil sand. In making 
this a dummy core was built up on a plate and 
the sand mixture was 80 per cent, silica and 20 
per cent. red sand, very similar to that’ known as 
Manchester Ship Canal sand. The method 
adopted was to strike a central dummy and at 
definitely arranged places these cores were made 
in 20 segments—that is 80 segment cores in two 
segment boxes. The boxes were modified to allow 
for the difference in the flanges. The oil-sand 
cores were first given a good coat of blacking, and 
when assembled in position a second coat of black- 
ing was applied. The internal diameter of cast- 
ing would be about 9 ft., and about 10 ft. 9 in. 
at the feet. The panel cores acted as a setting 
piece and these had only j-in. clearance. The 
branch cores were all oil-sand and gave no trouble. 


Turbine End Casting. 

This casting, weighing some 5 tons, represents 
a casting of complicated character which called 
for much care in making. The sections varied 
considerably and some attention had to be paid 
to the question of contraction. | Every core was 
made with oil sand and the use of a sand which 
carried a certain amount of bond and of high 
silica’ content, actually a mixture of sand con- 
taining 80 per cent, sea sand was used. In a cast- 
ing of this description, unless very liberal allow- 
ances were made for contraction, there was bound 
to be trouble. All these castings had to pass a 
tensile test of 13 tons. Core irons had to be 
eliminated as much as possible. For electrical 
work, the bearings had to be quite sound and free 
from blemish. Four grids were used in the body 
core and the core was lifted from the top grid, 
the series of grids being bolted together. 


A Cylinder Casting Mould Made in Loam. 

Every core, except the body core of this casting 
was made in oil sand. The casting weighed 5 tons 
17 ewts. The centre core was built up in loam 
and called for a very good mixture of sand. Pure 
plumbago was rarely used on dry-sand moulds. 
For blacking purposes a mixture of mineral black- 
ing and about 30 per cent. plumbago together 
with the use of a very thin clay wash, whilst 
sometimes a little oil was added to the blacking. 

There was no real danger in using the same 
stove for drying oil-sand cores as well as loam, 
but oil had been found deposited on the loam 
moulds in stoves where they and oil-sand cores had 
been dried together, The trouble was that insuffi- 
cient air had been allowed to pass through the 
stove and an improved draught corrected matters, 

Gear-reducing units, weighing 8! tons, were 
also made in oil-sand cores. rubber-crushing 
plant the large couplings are cast with Ronceray 
runner, whilst the rollers are cast vertically with 
a 40-per cent. steel mixture and made in moulds 
consisting of a mixture of loam sand’ with oil 
bond, The roller-body core was struck up on 
a barrel and every other core was made in oil 
sand. The weight of this was approximately 40 
tons, without motor. 

For rubber-forcing machines, as used for motor 
tyres, the body core is in two pieces forming an 
oil bath for change gears and the vent is brought 
through two 2-in. holes in the bottom of the mould. 
A large bedplate, which had had 140 cores, all 
made of oil sand. The fettling costs had been 
reduced over 40 per cent. after the first casting 


was made, this first casting having been made 
with ordinary loam-sand cores. Each casting 
weighed about 15 tons 16 ewts. Trouble had to 


be overcome due to contraction stresses and also 
in securing cores in the mould and elimination of 
lift. Special grids were made for the top cores 
and supplementary runners were formed in cores 
to assist the flow of metal and reinforce the top 
and bottom plates. During the process of cooling 
in the foundry, these supplementary runners all 
cracked in about the same place. The castings 
were left in the floor where made for 14 days after 
being cast and the dimensions were 16 ft. x & ft. 
x 5 ft. of box section and were tested 40 Ibs. 
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The New Railway Rates—Effect Upon the Foundry. 


By J. W. Parker, A.M.Inst.T. 


After some half dozen years’ investigation the 
long-expected changes in the railway rating sys- 
tem will materialise on January | next. These 
alterations affect almost every part of the rating 
structure, although at the outset no very exten- 
sive changes in the general level of charges will 
be noticeable. In individual instances, however, 
charges will differ owing to the extension of the 
classification and restrictions upon exceptional 
rates. The new classification, so far as it concerns 
the foundry trade, may first be considered. The 
existing eight classes will be replaced by twenty- 
one sections in the following manner :—To-day’s 
Class will become the new divisions 1-2, 
**B” will be spread over Nos, 3-6, whilst ‘ C”’ 
is to be split up amongst 7-10. Existing class one 
will become 11-13, and two is to be given over to 
I4, 15 and 16. New numbers 17 and 18 take up 
the position of to-day’s No. 3, whilst 4 and 5 are 
to be the new 19 and 20. No. 21 is a fresh depar- 
ture, having no equivalent in to-day’s volume. 
The new numbers will doubtless be found more 
familiar if illustrated by their application to some 
foundry trade commodities. Founder’s dust is to 
be removed from ‘‘C”’’ to 9. Moulds, will be in 
13 instead of 1, and scrapings from brass furnace 
fireholes will be in 5 instead of ‘* B’’ as will also 
fireclay blocks. Furnace rakes now in 1 will be 
found in 13, but moulders’ boxes, at present in the 
same division, will be two classes higher at 13, 
thus showing the latitude of the new classifica- 
tion. Patterns for castings are to be in 19, but 
in 18 when returned after use to the makers. <A 
similar variation is apparent in castings. Those 
of aluminium or nickel will be in I8, whilst those 
of brass, bronze or copper will be in 17, whereas 
to-day they all come in No. 3. Iron and steel of 
an undamageable nature when consigned straight 
from the mould will qualify for 8. Tf they do 
not satisfy this stipulation they will be in 10, but 
if they have been machined, they are charged as 
machinery, the classification of which will be men- 
tioned later. Light iron or steel castings packed 
in casks, crates or hampers, are to be in 13, but if 
not packed they will have to pay Class 17 rates. 
No, 10 is the appropriate division for malleable 
iron castings. 


Foundry Raw Materials to be in 6-Ton Lots. 

Of equal importance is the increased minimum 
wagon load requirements imposed by the new classi- 
fication. To-day the mineral divisions (A and B) 
call for minimum truck loads of 4 tons, but the 
new numbers 1-6 are for loads of six tons. This 
means a 50 per cent. increase in the wagon load 
for fuel, pig-iron, gannister, sand, serap, ete. For 
the equivalent of Class ‘‘C’’ the increase is 100 
per cent. at 4 tons, except in the case of No, 10, 
which still retains the original two tons minimum. 
The present numbered classes are free from truck 
load stipulations, but now No. 11, which is one of 
the equivalents of to-day’s Class 1, will necessi- 
tate consignments of 2 tons to secure the lowest 
rate. The effect of this requirement upon, sav, 
moulders’ boxes is that unless 2 tons are forth- 
coming, Clags 12 rates instead of 11 will become 
chargeable, The general rule as t6 the weights for 
less than minimum quantities is set out in Table T. 


1.—Classifiention when less than minimum load, 


When 
tendered ‘ ome 
Charge- ndere 
Minimum | in loads rg — Smaller 
load, of pr lots. 
4 tons. 
6 tons Class 7 Class 10 | Class 10 | Class 12 
4 tons .. — Class 10 | Class 12 
2 tons - Class 12 


As has been mentioned heavy iron and steel cast- 
ings when machined are charged as machinery 
under the following arrangement :— 


In 5 ton lots ... ... Class 12 
In 2 ton lots ... 
Less eee one 16 


The requirements as to minimum wagon loads 
have been stressed, because in many instances 
trade has been built up upon the basis of present 
stipulations, hence any change in this direction 
may call for an alteration of policy unless economy 
in transport costs is to be at a discount. y 

Today any article not classified is charged in 
division 3, but in future it will be placed in class 
20, an increase of two divisions judged by the 
existing basis. This will, of course, chiefly con- 
cern new varieties of goods and pioneer efforts 
generally. 

Railway Standard Revenue. 

Present-day rates are governed by the principle 
of maximum charges laid down by Parliament, 
within which the railways have a considerable 
discretion, but beyond the prescribed limit they 
must not go. All this is to be changed in favour 
of the new principle of ‘“ standard revenue,’’ 
whereby a certain fixed sum is authorised to the 
railways, rates and fares being so adjusted as to 
yield this sum precisely. The duty of securing 
“standard revenue ’’ does not fall to the railways 
themselves but to a court specially set up for this 
and other purposes of the Railways Act, 1921. 
The Court, which is known as the Railway Rates 
Tribunal, comprises two members, a lawyer, who 
is chairman, a railway expert and a business man. 
The last-named represents a concession to trading 
interests, which it is recognised are entitled to 
have a share in determining what shall be paid 
for rail conveyance. On the other hand, trade 
has now a definite responsibility towards the rail- 
way, for, upon the Tribunal rests the financial 
success of the various lines. Many other duties 
devolve upon the Tribunal, such as the institu- 
tion, variation or cancellation of group rates, 
alterations to the classification, amounts to be 
allowed for terminal services, packing regulations, 
etc. The Court’s jurisdiction does, in fact, cover 
almost the whole of the commercial relations of 
the railways and their customers. To enable it 
to be available to any trade with a legitimate 
business, it is provided that in proceedings before 
the Court costs shall not be awarded unless any 
particular case is deemed to be frivolous or vexa- 
tious. Furthermore, upon questions of fact the 
decision of the Tribunal is final, only upon points 
of law can rulings be sought from a higher court. 
The effect of these enactments is to make the 
Tribunal the recognised body for the settlement of 
most difficulties likely to arise between railways 
and railway users. Hitherto, the tendency has 
been for business to continue to suffer hardship 
rather than incur the heavy expense of a legal 
action in the usual way. The Tribunal will, of 
course, charge fees, but these are of a very 
reasonable nature. 


No Increase in Mileage Rate After Transference. 


One of the most important duties so far under- 
taken by the Court has been the examination and 
approval, in December last, of new schedules of 
class or ‘‘ standard”? rates governing the 21 divi- 
sions of the revised classification. The new 
schedules are common to all the group companies. 
When it is realised that more than 30 different 
schedules are in force to-day, the gain in the 
direction of simplicity will be acknowledged. In 
the opinion of the Tribunal, the revised schedules 
preserve relativity with existing lists, except, of 
course, where the modifications inseparable from 
eight additional classes are concerned. There is 
one other exception, and that is charges upon long 
distance goods are comparatively lighter than upon 
short haul traffic. Two factors account for this; 
they are ‘ continuous mileage,’ and the reckon- 
ing of distances over the shortest working routes. 
To appreciate the former, one must understand 
that rates are constructed upon the “ tapering ”’ 
principle, that is, the charge goes progressively 
less as the distance increases. Where, for example, 
the charge for the first 20 miles is 3.65d. per ton, 
for the next 30 the amount is reduced to 2.55d. 
At present when goods pass from one railway to 
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another, the rate begins afresh at the amount for 
the first 20 miles, that is, at the highest possible 
figure; but under continuous mileage, no such 
break is made, the rate being made up as if 
the entire journey were over the line of one 
company. 

The railway amalgamations of 1923 and previous 
years resulted in a number of shorter working 
routes being made available so that a reduced 
charge in various instances will be the result. In 
the other direction short hauls appear to have 
their rates increased as the ‘“ flat ’’ rate, now a 
separate figure, becomes embodied in the first 
20 miles of the revised schedule so that its full 
weight apparently falls upon short distances. 


Exceptional Rates Decreased. 


As is known, the great bulk of goods are car- 
ried not at class charges but under exceptional 
rates. Extensive limitations are to be put upon 
these reduced charges, as the Railways Act requires 
such rates as are less than 5 per cent., and not 
more than 40 per cent. below the corresponding 
standard rate to automatically lapse as from 
January 1 next. Whilst the standard rates may 
not be particularly useful in themselves they do 
become valuable as a means by which exceptionals 
can be measured. The original intention of the 
Railways Act was to make a sweeping reduction in 
the number of exceptional rates; indeed, this was 
the primary object of the extended classification. 
It was thought that by introducing new classes at 
the points where exceptional charges were most 
plentiful would eliminate a large quantity of 
them. Subsequent experience. has proved the 
impossibility of this intention, and there is every 
prospect of the new system coming into force with 
exceptionals only reduced to 60 or 65 per cent. of 
to-day’s total. 

A further restriction may be placed upon re- 
duced rates, as if it is considered the railways are 
granting exceptional charges in such a manner 
as to jeopardise the attainment of standard 
revenue, either the latter amount may be revised 
or the offending figures be cancelled. Another 
new proviso gives the trader authority to ask the 
Tribunal to fix a new exceptional rate for him. 
Hitherto the railways have had complete discre- 
tion to grant or withhold a lower quotation, a 
state of things which the individual business man 
has often felt to be unfair. As yet, it is not clear 
whether this privilege will always be of advan- 
tage to business because the Tribunal’s attitude 
towards exceptionals must necessarily be deter- 
mined by their responsibility to standard 
revenue.’’ If easy of attainment, doubtless the 
Court will be generous, but if the revenue is 
difficult to obtain the railways may grant better 
quotations. In any event the trader who obtains 
a quotation fixed by the Tribunal will have a 
more permanent figure because the railways can 
withdraw their own concessions at thirty days’ 
notice, but they cannot interfere with those rates 
issued by the Tribunal. 


Station to Station ; or Collection, Transit, and Delivery. 


From time to time charges will be examined by 
the Tribunal in the light of whether or not they 
are producing the correct amount of ‘ standard 
revenue,’ and if a surplus or shortage is «is- 
covered, charges will be adjusted to redress the 
balance. 

As an inducement towards economy and efficient 
working upon the railways they will be allowed to 
retain up to one-third of the amount saved. Up 
to now the amount yielded from this source has 
been comparatively small, but, no doubt, the 
future will see a substantial increase. 

Comparison between old and new rates is some- 
what difficult, as the new figures are upon a 
station to station basis and not ‘ collected and 
delivered’? as are to-day’s figures. Industry is 
sharply divided as to the desirability of this 
change. Heavy trades prefer the ‘S. to 8.” 
charges, as there is then no risk of being charged 
for services not performed by the railway, but the 
lighter trades prefer the convenience of a single 
rate covering collection, transit and delivery. A 
compromise has naturally ensued whereby the 
railways have agreed to continue a number ct 
existing C. and D. figures. 
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Trade Talk. 


A FIRE, attended by considerable damage, broke out 
at the works of Kynoch’s, Limited, Lion Works, 
Witton, recently. 

THe Briton Ferry Ironworks, which have been 
closed down for about six months owing to trade 
depression, are to resume operations in the New Year. 

Asovt 100 members of the Newcastle Branch of the 
Institute of British Foundrymen visited the Palmer 
Company's blast furnaces on Saturday and were 
afterwards entertained to tea by the firm. 

Marspen & Naytor, Limirep, engineers, Skipton, 
have disposed of the goodwill of their power trans- 
mission department (including patterns, drawings, etc.) 
+l ais & Womersley, of Ings Foundry, Wake- 
eid, 

THE PossIBILiry of safeguarding the iron and steel 
industry was discussed at a meeting of the 1922 Com- 
mittee of Conservative members on December 12, 
when the speakers included Sir William Larke, of the 
National Federation of Iron and Steel Manufacturers, 
Mr. C. D. Whitehead, and Mr. H. C. Bond. 


Gattoways, Knott Mill Iron Works, Man- 
chester, have acquired the goodwill, patterns and 
drawings of John Musgrave & Sons, Limited, Globe 
Tron Works, Bolton, and with them Galloways, 
Limited, are receiving the drawings of engines for- 
merly made by John and Edward Wood, Bolton. 


British Insucatep Castes, Limitep, of Prescot, 
Lanes., have received an_ order’ the 
Central Electricity Board for approximately 228 route 
miles of 132 k.v. 3 phase, overhead transmission lines 
in Scotland, The materials are to be supplied from 
within the British Empire, and include approximately 
1,000 miles of steel cored aluminium conductors, and 
1,500 steel towers. The value of the order is approxi- 
mately £400,000. This is the largest single order for 
such work ever placed in this country 


Sm ALexANDER M. KeNNeEDy, chairman and manag- 
ing director of the Fairfield Shipbuilding and En- 
gineering Company, speaking after the launch of the 
motorship Taranaki for the Shaw, Savill and Albion 
Company. from the Fairfield yard recently, referred 
to the suggestion of the Duke of Montrose for a pool 
of shipbuilding interests. Of shipbuilding in the broad, 
he said, he did not see on what basis there could 
be any reom for general amalgamation. 


THE CRITTALL MANUFACTURING Company, 
have taken a half-share in the Darlington Rolling 
Mills Company, Limited. Modern mills will be in- 
stalled for the purpose of rolling special sections. 
The Darlington Rolling Mills Company will be re- 
constructed in due course. The works were started in 
1866, and though the concern has had its vicissitudes, 
its continuity has never been broken. Some time ago 
the mills were modernised by Bolckow, Vaughan & 
Company, who acquired the ordinary share capital. 


DvurING THE PAsT few days contracts to the value 
of over a million pounds sterling have been given to 
International Combustion, Limited, whose works are 
at Barrow-in-Furness. These include a contract for 
the largest boiler house plant ever yet projected in 
Great Britain to operate at 800 lbs. working pressure. 
They have also secured three further contracts, a 
repeat order for Shanghai Electricty Department, and 
another for the Leeds Corporation, where for the new 
super-power station the “ system has heen 
selected for the complete boiler house. 


Tue Rr. Hon. W. C. Bripceman, M.P. (First Lord 
of the Admiralty) has promised to perform the open- 
ing ceremony at thie fourth Machine Tool and En- 
gineering Exhibition, which is to be held at Olympia, 
September 5 to 22 of next year. It is quite evident 
that the exhibition is going to be a great success. 
Already the whole of the main hall and nearly the 
whole of the annexe have been booked by exhibitors, 
and a considerable part of the gallery is also let. At 
no previous Exhibition promoted by the Machine Tool 
Trades’ Association has so much space been let ten 
months before the exhibition is due to open. 


Obituary. 


Mr. CHARLES Hatry. head of the firm of Charles 
Haley & Company. ironfounders, of Bradford, djed 


recently. 


Mr. Tuomas Fenper. a former director of Vickers, 
Limited, died at Purley last week at the age 
of 63. He entered the service of Vickers, Limited, 
at Barrow in December, 1901, and later, after acting 
as superintendent over the whole of the works, he 
was elected a director, retiring in 1925. 
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Company ! Meeting. 


The twenty-ninth annual meeting of the South 
Durham Steel and Iron Company, Limited, was held 
on Wednesday at Middlesbrough: 

Tue RicHt Hon. Viscount Furness (the chairman) 

resided, and, in the course of his remarks, said :— 

he financial year through which we have just passed 
may be regarded as abnormal seeing that our steel- 
works were practically idle during the first three 
months, owing to the national coal strike. 

With regard to the balance-sheet plant account 
stands at a iow figure, the net additions during the 
year amounting to £38,719, the greater portion of 
which has been expended on our steel pipe department. 
As you are aware, during the last four years we have 
established the new pipe works and galvanised sheet 
works at Stockton. The capital cost of these, together 
with the requisite working capital, has been provided 
out of the company’s resources, and this item, together 
with the capital expenditure at our steelworks, ard 
investments total over £500,000 Stock-in-trade 
amounts to £393,519, as against £266,838 last year, an 
increase of £126,681, which is now being steadily re- 
duced. During the year Government securities of a 
nominal value of £250,000 have been sold to, provide 
for the additional capital requirements. The profit on 
the sale of this stock has been utilised for writing 
down the price at which the remaining securities stand 
in our books. 

Referring now to the profit and loss account, the 
amount brought forward at September 30, 1926, was 
£161,596, which, after the payment of the dividend 
on the preference shares, and a dividend of Is. per 
share on the ordinary shares for the year ended 
September 30, 1926, left a net figure of £139,596. The 
profit for the year under review, after adding £52,664 
from special reserve account, amounts to £97,044. 

I have referred to the fact that our steelworks 
were practically idle during the first three months of 
our financial year. As you all know, the consumption 
of steel plates is largely dépendent upon shipbuilding, 
and in consequence of the steelworks being shut down 
for six months last year, specifications during the 
first half of 1927 were plentiful, as steel was urgently 
required at the shipyards and engineering shops. 
which, in turn, had been almost entirely closed during 
the strike period. The arrears for shipbuilding and 
general engineering requirements were, however, soon 
overtaken, and the demand now is such that there are 
too many plate mills in this country for economical 
employment. 

There is no doubt that in this country we are not 
developing the uses of steel to the same degree as 
other steel-producing countries. In America, which 
is a timber-growing country, practically all rolling- 
stock is now built of steel, while we, as a timber- 
importing country, build most of our wagons of wood. 
T would urge upon our railway companies seriously to 
consider this matter, especially having regard to the 
fact that they would derive the revenue on six tons 
of traffic—including the raw material—for every ton 
of steel used in connection with the construction of 
such wagons. In view of the increasing production of 
steel in foreign countries and all parts of the British 
Empire, where the necessary raw materials are avail- 
able, many of the markets hitherto supplied by British 
manufacturers will in future be considerably affected. 
It is, therefore, obvious that the home market of each 
country, including our own, will become a question 
of increasing importance. 

If we could manufacture the whole of the iron and 
steel required in this country, and export even at the 
same rate as in 1913, work would be available for a 
productive capacity of over 11,500,000 tons of ingots 
per annum, which is practically equal to the full pro- 
ductive capacity of the industry, but this is impossible 
so long as we are content to allow Continental steel 
manufacturers to send their products into our home 
markets. 

The Board has reluctantly decided to concentrate 
for the time being on the production of steel plates 
at only one of our works, as it is not considered ad- 
visable from an economic point of view to keep the 
furnaces and mills at Stockton and West Hartlepool 
only in partial operation. Although both works have 
been kept in operation with the object of providing 
employment for our workmen, the Board, after very 
careful consideration, feel that present conditions 
render it impossible to continue this policy. 

Many suggestions have been considered for closer 
working arrangements among steel manufacturers, and 
the question of amalgamation has again been brought 
forward prominently by the Government, the Press, 
and the chairmen of several iron and steel companies. 
A recent example is provided in the partial amalga- 
mation which has been arranged in the armament and 
shipbuilding industries. 

fe this connection, I would refer you to my speech at 
the annual meeting of shareholders held in November. 
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1922, when I expressed the opinion that amalgamation 
of selected companies was desirable, and drew the 
parallel between our own position and that which 
existed in the United States of America prior to the 
aaa of the United States Steel Corporation in 


There is no doubt whatever that greater efficiency 
in manufacture and selling could be obtained by the 
combination of suitable works producing similar com- 
modities. 


Reports and Dividends. 


Petters, Limited.—Interim dividend on 74 per cent. 
cumulative preference shares, less tax. 

North Lonsdale Iron & Steel Company, Limited.— 
Dividend passed for year ended October 31; loss on 
vear, £1,430. 

Richard Thomas & Company, Limited.—Profits for 
year, £223,293; interest on debenture loans, em- 
ployees’ profit-sharing deposits and staff pension fund, 
etc., £150,719; depreciation and special expenditure, 
£61,944; brought forward, £179,117; carried forward, 
£189,747, 

Weardale Steel, Coal & Coke Company, Limited.— 

Profit, £59,830; brought forward, £46,256; total, 
£106,086; interest on 4 per cent. debenture stock, 
£11,492; dividend, 6 per cent. per annum on deferred 
ordinary shares for year; reserve account, including 
depreciation, £20,000; carry forward, £31,094. 
_R. & W. Hawthorn, Leslie & Company, Limited.— 
Statement of accounts for six years ended June last: 
credit balance, £179,818; brought in from 1921, 
£36,275; available, £216,094; general reserve, £15,850; 
reserve for plant extensions, etc., £7,120; dividend 
paid from and including year ended June, 1922, to 
year ended June, 1927; carry forward, £17,568. 

Consett Iron Company, Limited.—After providing 
for debenture interest, but not for depreciation, there 
is profit for half-year ended September 30. Having 
regard, however, to present uncertain conditions of 
trade, directors do not feel justified in payment of 
interim dividend. Dividend on £500,000 of 8 per cent. 
preference capital in arrear as from March 31, 1925. 


Contracts Open. 


Bamford, near Sheffield, December 27.—15,000 yds. 
of steel pipes, 47-in. internal diam., 4 in., § in. and 
3 in. thick, for the Derwent Valley Water Board. 
Mr. S. B. Winser, engineer to the Board, Bamford. 
near Sheffield. 

Cairo.—Two sets of 4-in. duplicate centrifugal pumps 
with all accessories; two 35-b.h.p. electrical motors; 
two 4-in. by 6-in. flanged sluice valves and reflux 
valves included in one semi-rotary 2-in. pump; 500 
inner and 500 outer volute springs; and 10 steel fire- 
boxes, for the Egyptian Government. The Chief In- 
specting Engineer, Egyptian State Railways, Queen 
Anne’s Chambers, London, S.W.1. 

Crossness, Erith, December 23.—150 tons of cast- 
iron piping, etc., ranging in size from 24 in. to 12 in 
diam., for the London County Council. The Chief 
Engineer at the Qld County Hall, Spring Gardens, 
S.W.1. (Fee £2, returnable.) 

Dublin, December 20.—1,860 yds. of 9-in. turned and 
bored cast-iron pipes, for the Borough Commissioners. 
The Borough Surveyor, 28, Castle Street, Dublin. 

Eyemouth, December 27.—Supply and fixing 960 yds. 
4-in. cast-iron main, etc., for the Town Council. 
Hunter, Duff & Middleton, civil engineers, 42, 
Frederick Street, Edinburgh. (Fee £1, returnable.) 

London, S.W.1, December 23.—(1) Pressed steel 
sleepers for B.S. 60 R.F.B. rails; and (2) compressed 
air mains, for the South Indian Railway Company, 
Limited, 91, Petty France, Westminster, 8.W.1. (Fee 
£1 for each copy of (1) and 5s. for each copy of (2). 
non-returnable. ) 

Manchester, January 3. — (B. 60) Low-pressure 
auxiliary pipework, for the Electricity Committee. Mr. 
H. ©. Lamb, chief engineer and manager, Electricity 
Department, Town Hall, Manchester. (Fee £2 2s.. 
returnable. ) 

Rochdale, December 31.—Two mortar mills with 
pans of 7-ft. diam., for the Cleansing Committee. The 
Cleansing Department, Entwistle Road, Rochdale. 


. Polish tronmasters’ Syndicate——A Commission is 
engaged on revising the existing agreement among 
Polish ironmasters, which can be determined on 
July 1, 1928, by three-months’ notice. The revised 
agreement is to widen considerably the scope of the 
agreement in respect of exports. 
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Iron and Steel Markets. 


Pig-Iron. 


MIDDLESBROUGH.—It is, of course, now too near 
the holiday break to expect anything like active busi- 
ness in pig-iron, and, as far as Tees- -side is concerned, 
both sellers and buyers are content to postpone deal- 
ings until the Christmas festivities have subsided. A 
significant sign of the trend of trade in the Cleveland 
area is, however, afforded by the statement that stocks 
of iron in makers’ yards is a daily diminishing factor 
in the position, while shipments, on the other hand, 
already show a substantial increase on the figures for 
the corresponding period of the previous month. The 
still outstanding difficulty with which Cleveland iron 
ore is confronted is the recapture of the Scottish 
market. It is reported that Continental prices are 
again a little firmer, and the Cleveland makers have 
also made slight concessions, having recently sold 
iron f.o.t. Grangemouth at 68s., which is equal to 
about 63s. per ton at Middlesbrough. The sigmficance 
of this lies not so much in the extent of the conces- 
sion as in the restoration of a certain amount of 
elasticity in regard to Cleveland iron prices. In all 
mankets except Scotland the price control exercised by 
the [ronmasters’ Association is absolutely rigid. but 
if the makers are prepared to break prices in Scot- 
land, it is argued that they cannot indefinitely refuse 
to do so elsewhere. Meantime prices are unaltered as 
follow:—No. 1 Cleveland foundry, 67s. 6d.; No. 3 
G.M.B., 65s.; No. 4 foundry, 64s.; No. 4 forge, 
63s. 6d. per ton. 

The East Coast hematite section also shows some 
improvement at last, and at the moment consumption 
is in excess of demand. Prices having now reached 
lower levels, more attractive to buyers, have had the 
effect of inducing consumers in Sheffield, South Wales 
and even foreign markets to place orders, with the 
result that a more hopeful outlook has been created, 
favouring an early expansion of business. The quota- 
tion now ruling for East Coast mixed numbers is 
71s., with North-West Coast Bessemer quality at a 
similar figure. 

LANCASHIRE.—(Consumers of foundry pig in this 
district are still disinclined to attempt forward buy- 
ing, with the expectation of obtaining better terms 
early in the New Year, and business generally is quiet 
in view of the pending holiday stoppage. Variations 
in prices are few, the following representing current 
quotations :—Staffordshire, 72s. 6 Derbyshire No. 3. 
73s. 6d.; with Cleveland at round 78s. and Scotch 
from 88s., all delivered Manchester or equal. 

THE MIDLANDS.—At) Pormingham late there 
has been no change to report in the pig-iron section, 
with consumers generally postponing a new business 
until after the turn of the year. As regards prices, 
Northampton No. 3 is still on offer at about 60s.. 
Derbyshire 65s.. with North Staffordshire similar 
quality at 64s. 6d. to 65s., all furnace quotations. 

SCOTLAND.—Demand for most makes of Seotch 
pig continues on the quiet side, but so far no further 
diminution of production is apparently anticipated. 
The price of No. 3 foundry is. however, again shaded, 
71s. at furnace having been accepted, and under pres- 
sure it is stated still further concessions are obtainable 
for actual business. 


« Finished Iron, 


In most manufacturing sections of the trade the 
conditions previously outlined continue without much 
‘mprovement, with ‘perhaps an exception in the case 
of South Staffordshire makers of marked bars. who 
are fairly well engaged, and their price is unaltered 
at £13 at works. In respect to crown and cheapet 
irons, the position 1s without change In any respect, 
und business is very poor indeed. There is much com 
petition prevailing for orders for crown bars. works 
outside Staffordshire being very anxious to get other 
business, and are therefore cutting prices in order to 
get what little is developing. The figure for crown 
still varies to a very great extent; outside this area 
and also in some cases in Staffordshire £9 5s. and 
£9 10s. per ton is being quoted, but some of the loca! 
makers insist upon higher levels, and quote £10 5s. or 
£10 10s. per ton. Nut and bolt iron is offered round 
about £9, but there is very little demand, due chiefly 
to the fact that nut and bolt iron from Continental 
material is still being offered very much under this. 
The price of No. 3 iron has appreciated a little, along 


with other Continental products, and the figure at 
which this iron is now being quoted is between £6 and 
£6 5s. per ton delivered the Midlands. It is reported 
that nut and bolt makers in Darlaston area are some- 
what better situated for business, and the orders to 
the Continent have of late been on an improved scale. 


Steel. 


Business in all sections of the steel industry having 
virtually closed down for the current year, there is 
no change to record in the general position, with the 
exception perhaps that there are reports that imported 
semis are slightly dearer. The upward movement is 
comparatively small and will not enable British manu- 
facturers to capture the market; but, at any rate, it 
is in the right direction. The situation continues to 
be weak, and it is not likely that fresh developments 
will arise until the New Year. Owing to the German 
labour trouble, and rumours in other districts, the 
Continental market has stiffened considerably. There 
has been a considerable amount of buying, and some 
of the sellers are now off the market. Soft Thomas 
billets are now offered at £5 5s. to £5 7s., blooms at 
£5. and sheet bars at £5 7s. 6d. to £5 8s. 6d. per ton, 
delivered works in the Midland area. Whether there 
is a strike or not abroad, it is certain that values will 
be enhanced. With regard to English semis, no change 
has taken place, and £6 per ton would he the lowest 
price for billets and sheet bars. Some Welsh makers 
are now quoting the same figures. The tinplate market 
maintains its increased activity. and the tone is better. 
The works have secured a number of orders and are 
firmer in their prices. 


Scrap. 


Markets for scrap metals for a long time past have 
been suffering from a lack of business. for which there 
is no immediate prospect of relief, and at the moment 
trade is almost entirely suspended. At Middlesbrough. 
however. a few parcels of heavy cast iron are chang- 
ing hands on the basis of 62s. 6d. per ton for 
ordinary quality, and 66s, for machinery quality. but 
most of the business is for prompt delivery. In Scot- 
land, cast-iron machinery scrap, suitable for foundries 
and in pieces not excee ding 1 ewt., shows no change 
at 67s. 6d. per ton; in fact, some small quantities have 
heen disposed of at a little less than this. Heavy 
ordinary cast iron to the same specification is around 
60s. to 61s. 3d. per ton. Old cast-iron railway chairs 
are quoted around 65s. 6d. to 67s. Sd. per ton, and 
some odd lots have changed hands at these figures. 
Light cast-iron scrap is unchanged at 53s. 6d. to 54s. 
per ton. 


Metals. 


Copper.— After maintaining for some considerable 
time a position as the strongest section in the markets 
for base metals, warrant copper has had a slight re- 


lapse. which is not, however, expected to be of per- 
manent importance. The outstanding feature has been 


the more independent and stronger 
by the Copper Producers (Inc.}, whose selling limit 
was also raised. It is generally recognised that there 
is very little fine copper actually available for prompt 
delivery on this side, while the quantities held in 
stock are very small, 

Official closing prices of standard copper have been 
us follow : 

Thursday, 
£59 11s. 3d. 
£59 8s. 9d. ; 
Wednesday. 


attitude adopted 


£59 15s. to £59 17s. 6d.: 
to £59 12s. 6d.: Monday, 
Tuesday, £59 11s. 3d. 
£59 15s. to £59 16s. 3d. 
Three Months: Thursday. £59 18s. 9d. to £60: 
Friday. €59 16s. 3d. to £59 17s. 6d.: Monday, 
£59 lls. 3d. to £59 12s. 6d.; Tuesday, £59 15s. to 
£59 17s. 6d.; Wednesday, £59 18s. 9d. to £60. 
Tin.—Some weakening of values has also been 
marked in standard tin, as contrasted with quotations 
ruling earlier in the month. Round about December 7. 
for example. tin was very firm and active, and prices 
fluctuated upward with an irregular tendency. America 
then took good quantities of Straits tin afloat and for 
shipment. which helped the Eastern markets, but 
London prices have since reacted, chiefly under freer 
forward offerings and eaSy American cablegram 


Friday, 
£59 6s. 3d. to 
to £59 12s. 6d.: 


DECEMBER 22, 1927. 


advices. Eastern terms were reduced. which helped 
the setback, and the close was rather unsettled at a 
fairly substantial decline. 

Official closing prices of standard tin have been as 
under :— 

Cash : Thursday, £267 2s. 6d. to £267 5s. ; 
£267 7s. 6d. to £267 10s. ; Monday, 
Tuesday, £264 5s. to £264 10s. ; 
to £266 15s. 


Friday, 
£265 to £265 5s. ; 
Wednesday, £266 10s. 


Three Months : Thursday, £263 5s. to £263 7s. 6d. ; 

Friday, £263 7s. 6d. to £263 10s. : Monday, £262 to 
s.: Tuesday, £261 15s. to £262; Wednesday, 
£263 2s. 6d. to £263 5s. 

Spelter.—Little variations of the position in ordinary 
spelter can be noted, fluctuations in values, although 
slightly lower in tendency, only amounting to frac- 
tional amounts, while consumptive demand is about 
normal for this period of the year. 

The following are the week’s prices :— 


Ordinary: Thursday, £26 6s. 3d.; Friday, 
£26 3s. 9d. ; Monday, £26 5s. : Tuesday, £26 6s. 3d.; 
Wednesday, £26 3s. 9d. 


Lead.—In the market for soft foreign pig, the buying 
movement, which was undoubtedly brought about by 
the Australian strike. did not last long. On the news 
that the trouble was over, the market gave way again, 
actually losing more than the amount of the earlier 
rise. Consumers have bought fairly freely on most. 
days, but towards the end displaye sd less interest. 

The week’s prices are appended :— 

Soft foreign (prompt): Thursday, £22 3s. 9d.; Fri- 


day. £22 1s. 3d.; Monday, £21 18s. 9d.: Tuesday, 
£21 17s. 6d.; Wednesday. £21 16s. 3 
Personal. 


Mr. Horace J. Younc. consulting 


metallurgist and 
works chemist, of 3. 


Central Buildings, Westminster, 


London, S.W.1, has opened a branch of his practice 
at 497\. Shields Road. Walker Gate, Newcastle-on- 
Tyne. This consists of laboratories fully equipped for 


the testing of all materials connected with the engineer- 
ing. shipping and coal trades. There is a physical 
testing house for tensile and other usual tests. Mr. 


H. C. Jay is the chemist in charge of the Walker 


Gate staff, while Mr. Young will divide his time 
between London and Newcastle. Mr. Young has 
strong Tyneside and Wearside connections. For 


fifteen years as an official of the North-Eastern Marine 
Engineering Company, his activities covered this 
firm's works at Wallsend and Sunderland. He took 
a prominent part in loca) institutions, and, when 
president. of the Newcastle Branch of the Institute of 
British Foundrymen, founded the first Junior Section 
of that Institute. 


Iron and Steel Output in November. 


The National Federation of Iron and Steel 
Manufacturers report that the number of furnaces 
in blast at the end of November was 155, a net 
decrease of seven since the beginning of the month. 
ten furnaces having gone out of operation and 
three having been put into blast. The production 
of pig-iron in November amounted to 575,900 tons, 
compared with 596,300 tons in October and 591,500 
tons in September. The November production 
included 190,500 tons of hematite, 184,300 tons of 
basic, 152,200 tons of foundry and 27,800 tons of 
forge pig-iron. 

The production of steel ingots and castings 
amounted to 698,700 tons in November, compared 
with 699,000 tons in October and 777,000 tons in 
September. 


The 58rH ANNUAL MEETING of the German Foundry 
Employers’ Federation is to be held at Danzig from 
June 13 to 15, under the presidency of Dr. Werner. 


Rusr-Resistinc anp Steet ix 
Thos. Firth & Company, of Sheffield, are reported to 
have made arrangements with the Bengal Iron- and 
Steel Company for the manufacture of rust-resisting 
steel in India. On the other hand, the Tata Iron and 
Steel Company are negotiating with the American 
Rolling Mill Company, of Middletown, Ohio, U.S.A., 
for the acquisition of rights of manufacturing Armco 
iron in India, 
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COPPER. 
£s d 
Standard cash 15 0 
Three months 59 18 9 
Electrolytio 66 5 0 
Tough 6410 0 
Best selected 65 0 0 
Bheets 9 0 0 
India .. 75 0 0 
Wire bars 66 15 0 
Do, January 6612 6 
Do. February 6612 & 
t bars 6612 6 
H.C. Wire rods 7010 0 
Off. av. cash, Nov. .. 68917 37, 
Do. 3 mths., Nov. . .-58 18 023 
Do., Sttlmnt., Nov. . 17 
Do., Electro, Nov. .. 19 
Do., B.S., Nov. .-63 8 7} 
Aver. a y= price, copper, Nov.58 17 af 
bars, Nov. .-64 3 10 
gourd drawn tubes .. 123d. 
Brazed tubes 124d. 
BRASS. 
Solid drawn tubes .. 1}}d, 
Brazed tubes 13 
Rods, drawn . 10 
Rods, extd. or Tid. 
Sheets to 10 wg. .. ws 104d, 
Rolled metal 
Yellow metal rods .. i 74d 
Do. 4 « 4 Squares - 8d. 
Do. 3 Sheets Sid. 
TIN. 
Standard cash 266 10 
Three months ‘a 265 2 & 
265 0 
Bars .. 265 0 0 
Straits 265 0 
Australian... 269 0 O 
Eastern 25 0 
Banca . 266 190 O 
Off. av. eash, Nov. .. 262 13 933 
Do., 3 mths., Nov. 268 11 9,4; 
Do., Sttlmt., Nov. 262 13 247, 
Aver. spot, Nov... 262 12 
SPELTER. 
Ordinary 3 D 
Hard .. aii 0 0 
Electro 99.9 .. & 
English .-.26 12 6 
India .. ..22 10 
Zinc ashes .. -- 90 0 
Off. aver., Nov. x“ --26 2 104% 
Aver., spot, Nov. .. --26 5 7h 
LEAD. 
Soft --21 16 3 
Off. Nov. .. «ool 2 02% 
Average spot, Nov. .. --20 17 94 
ZINC SHEETS, &c. 
Zine sheets, English ..35 0 0 
Do. V.M. ex whf. ..33 10 0 
Rods .. 0 0 
Boiler p ..3010 0 
Battery ee -.32 0 0 
ANTIMONY. 
— brands, Eng. .-64 10 0 
és os ..41 10 0 
Crude .. -.37 0 O 
QUICKSILVER. 
Quicksilver .. @ 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


Ferro-silieon— 

45/50% .. -- 1817 6 
75% os 6 
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WEEKLY PRICE CURRENT. 


Ferro-vanadium— 


35/40% ..14/3 Ib. va. 
Ferro- molybdenum— 
70/75% c. free 5/-Ib. 


Ferro-titanium— 
23/25%, carbonless llja 


Ferro-phosphorus, 20/259, £1715 0 
Ferro-tungsten— 

80/85%, c. fr. . 1/4 Ib. 
Tungsten metal powder— 

98/99% -- 1/8 lb. 


Ferro- chrome— 
2/4%, car. .. ee -- £3 0 0 


4/6% car. .. a .. £233 0 0 

6/8% car. .. £2217 6 

8/10%, car. £22 10 O 
Ferro-chrome— 

Max. 2% car. oe -- £385.17 6 

Max. 1% car be -- £4112 6 


Nickel—99%, cubes or pellets £175 0 0 
Ferro-cobalt .. 9/3 lb. 


Aluminium 98/99% .. ..£105 0 0 
Metallic chromium— 

96/98% - 2/11 Ib. 
Ferro- -manganese (net)— 

76/80%, loose £13 10 

76/80%, packed £1410 

76/80%, export . £12 0 0 
Metallic manganese— 

94/96°,, carbonless 1/10 Ib. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten £0 2 6 
Finished bars, 18% tungsten £0 3 0 

Per |b. net, d/d buyers’ works. 


Extras— 

Rounds and en, 3 in. 

and over. 4d. Ib. 
Rounds and squares, under 

sin. to }in. P 3d. Ib. 
Do., under }in. to 4 it in. 1/- lb. 
Flats,  } in. to under 

liv. X Zin. 3d. Ib. 
Do., under $ in. x fin. . I/-lb. 
Bevels of approved sizes 

and sections 6d. Ib. 


Bars cut to length, 10% extra. 


Sera p from high-speed tool steel— 
Scrap pieces a 
Turnings and swarf ld. 
Per Ib. net, d/d steel makers’ works. 


SCRAP. 

South Wales— & 
Hvy. steel .. 3 0 0 to 3 3 6 
Bundled steel and 

shrngs. .. 213 6 to 218 6 
Mixed iron and 

Heavy cast iron 217 6 to 21 


Good machinery for foundries 
3.0 Oto3 2 6 


Cleveland— 
Heavy steel és 
Heavy forge £28 6 
Bushelled scrap .. 
Cast-iron scrap 3 2 6to3 6 O 
Lancashire— 
Cast-iron scrap .. 8656 0 
Hvy. wrought .. 3 2 6 
Steel turnings... « 


London—Merchants’ buying prices 
delivered yard. 


Copper (clean)... & 
Brass (clean) -- 3810 O 
Lead (less usual draft 
Tea lead .. -- 1610 0 
Zinc 17 0 
New aluminium cuttings. . 76 0 0 
Braziery copper .. 4700 
Gunmetal .. -- 48 0 0 

lack -- 10 0 


PIG-IRON. 


(f.o.t. unless otherwise stated.) 


N.E. Coast— 
Foundry No.1 .. 
Foundry No. 3... 65/- 
Foundry No. 4 .. 64/- 
Forge No. 4 oft -- 63/6 
Hematite No. ] .. 
Hematite M/Nos. .. ‘i. 


N.W. Coast— 
Hem. M/Nos. d/d Glas... 84/- 


» d/d Birm, .. 89/- to 90/- 
Midlands— 

Staffs. common* .. 

» No. 4 forge -» 62/6 

» No. 3 fdry 64/6 to 65/- 

Shrops. basic 


Cold blast, ‘ord,* 
djd Birmingham. 
fdry. No. 3 ++ 60/- 
Derbyshire ee 60/- 
fdry. No. 3 65/- 
Scotland— 
Foundry No. we 
No.3... 
Hem. M/Nos. 76/- 


Sheffield (d/d 


forge ‘ 65/ 

»» fdry. No. 68/- 
Lines. forge 65/- 

»  fdry. No. 68/- 


E.C. hematite .. 84/6 
W.C. hematite .. 89/6 


Lines. (at furnaces)— 


Forge No. 4 _ 
Foundry No. 3 a 
Basic 
Lancashire (d/d eq. Man. 
Derby forge 
»  fdry. No. 
Northants foundry No. 3.. _ 
Dalzell, No. 3 ‘ 100/— to 102/6 


Summerlee, No.3 .. 88/-to 94/- 
Glengarnock, No. 3.. 88/- to 94/- 
Gartsherrie, No. 3... 88/- to 94/- 
Monkland, No.3 .. 88/-te 94/- 
Coltness, No. 3 .. 88/- to 94/- 
Shotts, No. 3 -- 88/-to 94/- 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron ; delivered 
consumers’ station for stecl. 


Iron— 8a & 
Bars (cr.) nom. 915 Oto1l0 15 O 
Angles 
Tees to 3 united i ins. - 
Nut and bolt iron 9 0 0 

oops -- 1210 0 
Marked bars ) 13 0 0 
Gas strip . 12 0 0 
Bolts and nuts, zi in. x4in. 15 5 0 


Steel— 


Ship plates. . 8 2 6to8 7 6 
Boiler plts... - BW O 
Chequer plts. Bes 
Angles 
Tees 
Joists 
and squares, 3 in. to 

-- 0 

3 in, to in. 

(Untested) . 8 0 0 

‘and upwards 
Flats, over 5in.wideandup 9 2 6 
Flats, 5 in. to 14 in. ° 8 2 6 
Rails, heavy 8 2 6 to 8 7 6 
Fishplates .. -- 1210 0 
Hoops (Staffs. ) 1010 0 
Black sheets, 24g. 10 2 6 
Galv. cor. shts., 24g. .. 13 2 6 
Galv. fencing wire 8g. plain 1210 0 
Billets, soft £6 0 000610 0 
Billets, hard 2 6 
Sheet bars £512 6t0o5 15 0 
Tin bars £512 6to5 15 0 


DrEcEMBER 22, 1927. 


PHOSPHOR BRONZE. 
Per lb. basis. 


Sheet to 10 w. 
Wire ee 1 
Rods 1 
Tubes 1 3 
Castings 


Delivery 3 cwt. free. 

10% phos. cop. £40 above B.S. 

15% phos. cop. £50 above B.S. 

Phosphor tin (5%) £30 above 
price of English ingots. 

C. Currrorp & Son, Limtrep. 


NICKEL SILVER, &c. 


r 

Ingots for raising 9d. to 1/3 
Rolled— 

To Qin. wide . 1/3 tol/9 


.. 1/3} to 1/9} 
. 1/3} to 1/9} 
.. 1/4 to 1/10 
1/4} to 1/104 
1/5 to 


To 12in. wide 
To 15in. wide 
To 18in. wide 
To 2lin. wide 
To 25in. wide 


Ingotsforspoonsandforks 9d. to 1/5} 
Ingots rolled to spoon size 1/-to 1/84 
Wire round— 

3/0 to 10G. 1/63 to 2/1} 


with extras according to gauge. 
AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise — 


No. 2X foundry, Phila. 

No. 2 foundry, Valley .. 
No. 2 foundry, Birm. i 
Basic 
Bessemer .. oo 
Malleable .. i 


Sheets, blue an''d., 9 and 10 
Wire nails 

Plain wire 
Barbed wire, galv. 
Tinplate, 100 lb. box 


COKE (at ovens). 
Welsh foundry .. 


>>» furmace .. 
Durham and North. 

», foundry .. 

»» furnace... 13/6 
Other Districts, foundry — 
furnace (basis). . 12/- 


Ferro-mang. 80% d/d .. 100.00 
Bess rails, h’y, at mill . 43.00 
O.-h. rails, h’y at mill . 43.00 
Bess billets 33.00 
O.-h. billets . 33.00 
O.-h. sheet bars .. 34.00 
Wire rods as 40.00 
Cents. 
Iron bars, Phila. 2.12 
Steel bars 1.80 
Tank plates 1.80) 
Beams, etc. " 1.80 
Skelp, grooved steel 1.80 
Skelp, sheared steel 1.80 
Steel hoops ‘ 2.20 
Sheets, black, No. 24 
Sheets, galv., No. 24 .. oo 

2 

2 

3 

$5 


” 


TINPLATES. 
f.0.b. Bristol Channel ports. 
LC. Cokes 20x14 box.. 18/- 
14 


GW... .. 2x4 .. 178 

Terneplates .. 28x20 — per 

box basis f.o.b. 

SWEDISH IRON. 

Bars, hammered, £18100 to 190 0 


Rolled Ord. ..£15 0 0 to £1510 0 
Nail rods - £15 7 6to £1615 0 
Keg. steel nom. - £33 to £35 
Faggot steel nom. £22 to £25 


Blooms, according to quality £8 to £12 
iron £15 0 to £6 0 0 
all f.o.b, Gothenburg. 


De 
Gas. 
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Steam . 
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Vv 
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N 
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| 
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TUBES AND FITTINGS. Electrolytic Copper. Tin (English ingots). Speiter (ordinary). 
Tubes. Futings. Dec. 15 ee 66 5 Oine. 5/- Dee. 15 -» 26515 Oine. 25/- Dee. 15 er 26 6 Sinc. 2/6 
Water .. -+ 633% -- 40% » 19 «s 66 5 Odec. 2/6 263 10 O dec. 50/- m 26 5 Oine. 13 
Steam... -- 60% .. 35% » 20  .. 66 5 ONo change « 1/3 
lb. basis DAILY FLUCTUATIONS. 
» 12 | Standard Copper (cash). Standard Tin (cash). Zinc Sheets (English). Lead (English). 
1 3 4 & £ os. d. 
1 3} Dec. 15 5915 0 ine. 10/- Dee. 15 267 2 Ginc. 17/6 Dec. 15 oe 35 0 Nochange Dee. 15 23:10 Oine. 5/- 
13 16 SOIL Bdec. 3/9 6 76, «  .. 2310 © Nochange 
1 8} St. & » 19 .. 265 0 O dee. 47/6 » 9 .. 2 5 Ode. 35/- 
12 » 20 .. Bine. 5/- 20 .. 264 50, 15/- » 20  .. 23 5 ONo change 
B.S. 
B.S. 
ove Exports of Iron Castings in November and the eleven months 1927, compared with November and the‘eleven months 1926. 
Eleven Eleven Eleven | Eleven 
Movember, months, months, November, months, months, 
1926. 1927. 1926. 1927. 1926. 1927. 1926. | 1927. 
01/3 BUILDERS’ CasTINGs— 
Stoves, Grates, etc., Cisterns, Baths, etc., and cooking and Tons. Tons. Tons. Tons. £ £ £ £ 
01/9 washing boilers :— 
1/9} To Argentine Republic .. 86 147 1,371 1,456 3,404 4,935 54,511 54,321 
01/9} ., British South Africa .. os ale i lise pt 404 450 4,037 2,862 12,954 15,873 136,144 103,205 
to 1/10 East Indies .. 149 224 1,638 1,660 6,844 11,741 72,569 | 79,772 
bo 1/104 Australia am sl 80 853 4,867 4,487 44,322 j 49,300 
to New Zealand .. 235 244 2,282 1,901 13,603 12,832 113,627 97,556 
to 1/54 Other countries 880 1,112 7,836 7,540 45,778 47,970 383,880 369,613 
to 1/8} 
Total 1,835 2,257 17,938 16,272 87,450 97,838 805,062 753,767 
to 2/1} x 
PieES AND Firtings—C ast— 
EL. To Argentine Republic .. 589 913 7,660 8,751 6,540 10,695 92,946 97,374 
British South Africa .. sie 296 2,362 6,681 13,898 5,954 22,132 95,140 152,316 . 
240 643 7,166 6,447 3,568 8,584 | 93,252 | 98,245 
19 Is. Straits Settlements and Malay States ais 421 1,683 14,247 14.092 4,873 16,769 124,492 138,496 
88 46 1,817 1,231 1,467 577, | 21,655 14,453 
1.25 ., Australia 65 1,166 3,442 8,880 1,49 12,139 50,566 104,984 
Other countries 2,203 6,064 41,490 57,906 38,589 83,253 | 597,731 757,037 
= 
3,902 12,877 82,503 111,205 62,540 154,149 | 1,075,782 | 1,362,905 
HoOLLOW-WARE— 4 
a = Cast, not Enamelled, and Cast, Tinned a i me 500 522 6,081 4,430 19,363 21,039 215,318 173,984 
43.00 Enamelled .. S4 83 900 662 9,572 9,104 97,587 69,174 
3300 CastTINnGs, in the rough— 
33. Iron .. 48 225 1,205 1,220 2,330 5,643 36,038 41,901 
40.00 
Cents. 
2.12 
1.80 
1.80 i 
1.80 | 
1.80 
2.20 WINCHESTER HOUSE, OLD BROAD ST,, LONDON, E.C.2. 
3.60 
2.10 
2.50 
2.40 HH 18, BENNETTS HILL, BIRMINGHAM. HH 
3.20 
$5.25 RE 
an 18, BENNETTS HILL, BIRMINGHAM. OCEAN BUILDING, SINGAPORE. ag 
11, OLD HALL STREET, LIVERPOOL. TRADE wae JAVA STREET, KUALA LUMPUR. HH 
_ + | ROYAL BLDS., FISHER ST., SWANSEA. 5, SHAFFRAZ ROAD, RANGOON + | 
ee as FOWLERS BUILDINGS, BOMBAY. NADIR HOUSE, MACLEOD ROAD, as 
rT CLIVE STREET, CALCUTTA. KARACHI. ea 
ale 20, SECOND LINE BEACH, MADRAS. 1 SHAREH SONK EL TEWFIKIEH, 
13/6 ae 1, HONG KONG ROAD, SHANGHAI. CAIRO. ++ 
12/- ae 
ae 
18/- as 
36/- ae 
— as SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c., ae 
ae 
17/3 
#} NON-FERROUS METAL 
ae us 
= : 
per 
"=| COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE |5 
19; ST. VINCENT PLACE, ZETLAND ROAD, 
GLASGOW, MIDDLESBROUGH. 
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SMALL ADVERTISEMENTS. 


Notice. 
Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 


of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/-, 


(A remittance should pany instructions.) 


SITUATIONS VACANT AND WANTED. 


JUNDRY MANAGER OR FOREMAN.— 
Wanted, a position in Heavy and Light 
Engineering or General Jobbing: loam, dry 
sand, green sand, plate and machine moulding ; 
20 years’ experience : highest references ; mixing 
of metals: member of 1.B.F.—Box 538, Offices 
of THe Founpry [Rape Journar, 49. Welling- 
ton Street, Strand. London, W.C.2. 


OULDER.— Assistant Foreman required for 

Steel Foundry with Siemens-Martin Acid 
Steel Furnaces ; must have had first-class expe: 
ence in medium weight and light Castings, in- 
cluding Turbine and Valve Castings ; also expevi- 
ence in modern Machine Moulding practice.-- 
Apply, stating full particulars and age, to 
“ Mou.tper,’’ Wm. Porteous & Co., Advertising 
Agents, Glasgow. 


ANTED. experienced Iron Moulders, 

accustomed to heavy ornamental castings. 
—Apply Box 548, Offices of THe Founpry 
‘TRape JOURNAL, 49, Weflington Street, Strand, 
London, W.C.2. 


AGENCIES. 


GENCY required by reputed firm of 
Foundry Requisite Merchants, situated in 
the North Midlands, for foundry plant, 
requisites, straw rope, and other goods used in 
steel works and foundries.—Write in confi. 
dence, state full particulars, to Box 530, Offices 
of THe Founpry Trape Journat, 49, Welling- 
ton Street, Strand, London, W.C.2. 


GENTS ON COMMISSION, OR DISTRI 
BUTORS, wanted, all parts, calling on 
Foundries, for the Sale of “ Metallic Phos- 
horo.'’— Write Cuas. Hatt, 746, Seventh Street, 
uffalo, N.Y., U.S.A. 


PROPERTY. 


ll ACRES WORKS SITE—SHEFFIELD. 
145,000 sq. ft. of SHOPPING, compact and 
convenient, Siding connections with L.M. & §. 
and L. & N.E, Rlys. Well-built and com- 
modious Offices. Will sell whole or in lots to 
suit customers, or let on favourable terms. 
Unique opportunity for manufacturers. 
Apply, 
THOS. W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


) BE SOLD, small modern Iron Foundry. 
near Sheffield, with seven Acres of Land 
adjoining Sidings, as a going concern, or Land 
and Buildings only.—Apply Heber Raproro, 
Sdn & Squire, St. James’ Row, Sheffield. 


PATENTS AND TRADE MARKS. 


[NFORMATION HANDBOOKS, Advice, and 

Cons. free; King’s Patent Agency, Ltd. -- 
B. T. Kine, C.I.M.E. (Regd. Pat. Agent, G.B., 
U.S.A., and Can.), 146, Queen Victoria Street, 
E.C.4. 40 years’ refs. ‘Phone : 0682 Central. 


HE PROPRIETORS of the Patent No. 
137,574, for “ Improvements in Steel-Smelt- 
ing Furnaces,”’ are desirous of entering into 
arrangements by way of licence and otherwise 
on reasonable terms for purpose of exploitin 
same and ensuring its full development ian 
practical working in this country.—All communi- 
cations should be addressed in first instance to 
HasettinE, Lake & Co., Chartered Patent 
Agents. 28, Southampton Buildings, Chancery 
Lane, London, W.C.2. 


MACHINERY. 


MISCELLANEOUS. 


MACHINERY PLANT, &c., FOR SALE. 

VERTICAL BELT-DRIVEN AIR COM- 
PRESSOR, series BD., size No. 5, two cyls., 
16-in. dia. x 12-in. stroke, by Alley & 
McLellan. 

HORIZONTAL BELT-DRIVEN AIR COM- 
PRESSOR, Class N.E,1, 124-in. cyl. x 12-in. 
stroke, capacity 510 cub. ft. per min., by 
Holman Bros. 

100-h.p. MARSHALL COUPLED VERTI- 
CAL ENGINE. 

HYDRAULIC ACCUMULATOR, with 93- 
in. ram, 10-ft. stroke, 700-lbs. working pres- 
sure, base 3-ft. 6-in. dia. 

5-ton LOCO, STEAM CRANES (Smith's. 
Booth’s, Isles, Ransome and Rapier), jibs 20-ft. 
to 50-ft. long, 4-ft. 84-in. gauge, all motions. 

15-ton LOCO. STEAM SHUNTING CRANE 
(Cowan’s, Sheldon), 27-ft. steel jib, 4-ft. 84-in. 
gauge, all motions. 

Six dish-ended LANCASHIRE BOILERS, 
by Thompson, 30 ft. x 8 ft., reinsure for 
150 Ibs. per sq. in, working pressure. 

Two LANCASHIRE BOILERS, 30 ft. x 
8 ft.. reinsure 110 lbs. pressure. 

CATALOGUE (10,000 Lots) ON 
APPLICATION. 


THOS. W. WARD LTD., 
ALBION WORKS, SHEFFIELD. 


OR SALE, M.R.V. Brass-Melting Furnaces, 
No. 4 size, 440 lbs. capacity ; in first-class 
condition; complete with Keith Blackman 
motor-driven fans.—Apply Davin Brown & 


Sons (HUDDERSFIELD), Lrp., Lockwood, 
Huddersfield. 


AND MIXERS.—New and second-hand. Ask 

us to quote—W. Breatey & Company, 
LiuiTgep, Prospect Works, Hawksley Avenue, 
Sheffield. 


OUNDRY LADLES, 6-ton and  15-ton 
capacity, in excellent order; also Black- 
smiths’ Hearth; for Sale, cheap.—Write Box 
550, Offices of THe Founpry TRape JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


1 -TON OVERHEAD TRAVELLING 

CRANE, hand-operated, 24 ft. 6 in. span; 
also 10-ton capacity Chain Lifting Block, with 
trolley for joist runway.—Write Box 552, Offices 
of THe Founpry TRape JouRNAL, 49, Welling- 
ton Street, Strand, London, W.C.2. 


ETAL BAND SAWING MACHINES, 
modern type, with variable feed gear box ; 
table, 5 ft. x 6 ft. x 48 in. diameter; saw 
pulleys; Vertical Hydraulic Billet Shears, com- 
lete with Hydraulic Pump; 5 ft. 6 in. Radial 
)rilling Machine, with low bed.—Furthevr par- 
ticulars, write Box 554, Offices of Tuk FounpRy 
Trape Journat, 49, Wellington Street, Strand, 
London, W.C.2. 


TENDERS. 


GREAT WESTERN RAILWAY. 


The Directors of this Company are prepared ‘to 
receive Tenders for the supply of the under- 
mentioned Iron and Steel Goods :— 

2.—Helical and Volute Springs. 

3.—-Tyres and Rolled Steel Wheel Centres. 

4.—-Steel Axles and Forgings. 

5.—Iron Plates and Bars. 

6.—Steel Plates and Sheets. 

7.—Steel Bars and Blooms. 

8.—Steel Castings (Wheel Centres). 

9.— do. (Miscelianeous). 
11.—Chain and Iron for Chain Manufacture. 
12.—Tubes and Fittings. 
13.—Cold-Drawn Steel Tubes. 
14.—Cast-Iron Socket, ete., Pipes and Iron 

Castings. 
15.—Galvanised Sheets. 

Specifications and Forms of Tender (upon which 
alone Tenders will be received) may be obtained 
on application to the Stores Superintendent at 
Swindon, 

Tenders addressed to the undersigned and 
marked outside “ Tender for Iron and Steel,’’ 
will be received not later than 10.0 a.m. on 
TUESDAY, January 10th, 1928. 

The Directors do not bind themselves to accept 
the lowest or any Tender. 

F. R. E. DAVIS, Secy. 

Paddington Station, London, W.2. 

19th 1927. 


PATTEBNS.—Inquiries solicited ; quotations 
by return; shop equipped with modern 
machinery ; quick delivery.—CLEGHORN & Com- 
PANY, Midland Pattern Works, Spring Gardens, 
Worcester. *Phone 264. 


HARCOAL.—Powdered, granulated, lump, 

blacking ; inquiries invited.—J. BUCHANAN 

& Company, Ashfield Road, Altrincham, 
Cheshire. 


ARTING POWDER.—Have you tried ours? 
Efficient and cheap.—W™M. OLSEN, LTD., 
Cogan Street, Hull. 


gen SCRAP.—A large quantity bright, new 
Tin Cuttings and clean Broken Tins, all 
bundled, available at East Coast port and in 
London.—Write best cash offer to Box 556, 
Offices of THE Founpry Trade Journat, 49, 
Wellington Street, Strand, London, W.C.2. 


AUGHLIN PATTERN LETTERS AND 

FIGURES.—Die cast complete with pins 

in one piece, ready for fixing; no shellac re- 

quired ; simply drive them in and they will not 

come off; send for samples and_prices.—A. 
Lakin & Son, Totley Rise, Sheffield. 


BAILEY’S 


TRANSVERSE 
: TESTER : 


FOR THE FOUNDRY. 


Tests Bars of Cast Iron, Bronze, Etc. 
Testers for all Materials, Oils, ete. 
Air Compressors, Pumps, Reducing Valves. 


SIR W. H. BAILEY & CO., Ltd., Manchester. 


RYLAND’S DIRECTORY 


A new issue of this standard work of 
reference covering the Coal, Iron, Steel, 
Tinplate, Metal, Engineering, Hardware 
and Allied Trades is now in the press. 


ORDER YOUR COPY NOW. 
PRICE: 
42/- bound in cloth. 
52/- morocco. 


INDUSTRIAL NEWSPAPERS Ltd. 
49, Wellington St., Strand, London, W.C.2. 


*Phone : 287 SLOUGH. 


CRANE LADLES 


4 TON (NEW), enclosed gear £12 
1 TON (NEW), enclosed gear £20 
3 TON EVANS, as new £30 
5 TON EVANS, as new -- £36 
8 TON EVANS, good ro .. £40 
10 TON STEVENSON, equal to new £45 
12 TON EVANS, equal to new £65 


All have Worm and Bevel Gear. 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS 


BUY FROM ME AND SAVE MONEY. 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH. 
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